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(1) RELEVANT DOCKET ENTRIES IN THE PROCEEDINGS BELOW 


Date 
1-27-67 
2-18-67 
2-9-68 
2-9-68 


4-29-68 


6-28-68 


6-28-68 


9-27-68 
10-8-68 
4-26-69 


3-16-70 


8-10-70 


10-29-70 


11-4-70 


Civil Docket 67 C 1119 
Filings - Proceedings 
Complaint 
Summons 
Answer of deft Automatic Totalisators (U.S.A.) Ltd. 
Answer of deft The New York Racing Association Inc. 


Order to show cause & Memorandum dismissing action 
as against Automatic Totalisators (U.S.A.) Ltd. 


Notice of Motion filed by pltff to vacate Staying Order 


Order to show cause assigning action to a judge for 
all purposes 


Decision rendered on motion to dismiss pltff's cross 
motion vacating further discovery is denied 


Decision rendered on motions for discovery etc. 


Decision rendered that motion assigning action to a 
single judge etc. is denied 


Order that hearing be marked off subject to restoration 
Order re discovery 
Depositions of Keith Dodwell filed 


Notice withdrawal of motion to dismiss deft Automatic 
Totalisators (U.S.A.) Ltd. 


Decision on pltff's motion to serve amended & 
supplemental complaint 


Order granted to pltff Digitronics to file and serve 
an amended and supplemental complaint 


Amended & Supplemental Complaint 


Filings - Proceedings Entry No. 

11-18-70 Answer of deft Automatic Totalisators (U.S.A.) Ltd. 59 
11-18-70 Answer of deft N. Y. Racing Association Inc. 60 
11-27-70 Summons - Premier Equipment Proprietary Ltd. 61 
2-11-71 Answer of deft Premier Equipment Proprietary Ltd. 63 
2-11-71 Answer of deft Automatic Totalisators Lid. 64 
1-4-73 Deft's notice pursuant to 35 USC 282 79 
4-11-73 Amended answer of defts Automatic Tota’isators Ltd. 

& Premier Equipment Proprietary Ltd. 83 
4-11-73 Amended answer of deft N. Y. Racing Association 84 
4-11-73 Amended answer of deft Automatic Totalisators 

(U.S.A.) Ltd. 85 
4-10-74 Amplified notice pursuant to 35 U.S.C. 282 111/112 
5-6-74 Notice of motion to amplify amended answers and 

add a counterclaim 113 | 

| 

6-6-74 Notice of motion for separate and preliminary trial 

of certain issues and for referral thereof to a 

special master and Order 114 
6-6-74 Notice of Motion to add a Second Counterclaim and 

to amend the prayer for relief of defts 115 
7-1-74 Deposition of Eugene Leonard 120 
7-1-74 Deposition of Joseph Lynch 121 
7-2-74 Order denying motion for separate trial of issue 

of fraud — 
7-11-74 Pitff's reply to second counterclaims by Automatic 

Totalisators Ltd. 122 


11-13-74 Deposition of George E. Ernst 131 


Date Filings - Proceedings 


11-15-74 Memorandum and order that trial date final 
11-20-74 Supplemental notice pursuant to 35 U.S.C. 282 
Deposition of Robert Weida 


Before Dooling, J. - Case called - 
Trial ordered and begun 


Trial resumed 

Trial resumed 

Trial resumed 
12-26-74 Trial resumed 
12-27-74 Trial resumed 
12-30-74 Trial resumed 
12-31-74 Trial resumed 

Trial resumed] * 

Trial resumed 

Trial resumed 

Trial resumed 

Deposition of Newman F. Presson 

Trial resumed 

Trial resumed 

Trial resumed 

Trial resumed 


Trial resumed 


1-14-75 Deposition of Camil P. Spiecens 


* Brackets indicate three of the 25 trial days omitted from 
docket entries. 


As 


Date 


1-15-75 
[1-16-75 
1-17-75 
1-20-75 
[1-21-75 
1-22-75 
1-22-75 


1-23-75 


Filings - Proceedings 

Trial resumed 

Trial resumed] * 

Trial resumed 

Trial resumed 

Trial resumed] * 

Trial resumed 

Deposition of David Warren 


Trial resumed 


1-27-75 [1-24-75] Trial resumed. Trial concluded. 


9-16-75 


9-16-75 


9-22-75 


10-2-75 


10-2-75 


10-2-75 


10-2-75 


10-3-75 


Memorandum and Order dtd 9-16-75 finding 
judgment in favor of the deft 


Findings of Fact and Order for Judgment dtd 9-16-75 


Judgment dtd 9-19-75 (Approved by Dooling, J.) that 
the pltff take nothing and the complaint is dismissed; 
that claims 20-27 inclusive of U.S. Patent No. 
3,252, 149 are invalid and have not been infringed by 
the defts; and that the second counterclaim of deft 
Automatic Totalisators (U.S.A.) Ltd. is dismissed 
on the merits etc. 


Combined pltff's motions to amend and supplement 
findings of fact and conclusions of law, alter or 
amend the judgment and extend the time to supplement 
these motions 


Notice of motion under Rule 59(e) to amend or alter 
judgment 


Memorandum in support of defts' motion 
Affidavit of Alfred Giardino 


Order that oral argument on motion of pltff will 
be heard 


Entry No 


145 


182 


183 


187 


Date 


10-30-75 


1-13-76 


Filings - Proceedings 


Notice of motion re reopen discovery to permit 
pltff to oppose defts' motion 


{Defts'] Motion to amend judgment argued 
Supplemental affidavit of Robert L. Weida 

Letter to J. Dooling from S. C. Yuter with pltff's 
substituted motion to supplement and amend findings 
of fact 

Memorandum and Order dtd 1-13-76 denying pltff's 
motion to amend the findings under Rule 52(b) and 
denying defts' motion to amend the judgment 


Notice of Appeal 


Notice of cross appeal 


Entry No. 


188 


189 


190 


192 


193 


194 
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FOr THE EASTERN Dis CTRICT OF NEW YORK 


DIGITRON:ICS CORPORATION, ) 
Plaintiff, } 
) Civil Action No. 67C1119 
Ve ) 
) or Patent Ne. 3, 252,149 
TEE NEW YORK RACING ASSOCIATION, INC. ,) 
AUTOMATIC TOTALISATORS (U.S. A.) LTD., } "tw = “ae 
AUTOMATIC TOTALISATORS LTD., and ) th ewe es 7 
PREMIER EQUIPMENT PROPRIETARY LTD. ,)}. S Uvinei vet! OY: 
). NOW S Co 
Defendants. x 
‘ TIME AMM ccensnagreoescoses s 
P.M. » eesmeassss sues 
a peer 


{MENDED AND SUPPLEMENTAL COMPLAINT FOR 
INFRINGEMENT OF UNITED STATES LETTERS PATENT 
ee FT ATENT 


TC THE HONORABLE THE JUDGES OF THE UNITED STATES 
DISTRICT COURT FOR THE EASTERN DISTRICT OF NEW YORK: 


Plaintiff for its Complaint alleges that: 


l. Plaintiff, Digitrcnics Corporation, is a corporation of the 


State of Delaware. 


2. Defendant, The New York Racing Association, Inc., is ¢ 


e 
corporation of the State of New York and has a regular and established piace 
of business and has committed the acts of infringement hereinafter alleged 
within the Eastern District of New York. 


3. On information are belie?, Defendant, Automatic Totaliszior 


> 


(U.S. A.) Ltd, 2 wholly-owned subsidiary of Defendant Auicmatic Totalisaters 


Ltd., is a corporation of New South W les, Australia, and has a regular and 


eStablisned piece of business and has committec the acts of infringement 


hereinafier alleged within tne Eastern District of New York. 


is a corporation of New South Wales, Australia, and has a regular and established 
Place of business and has committed tne acts of infrirgement hereinafter alleged 


within the Eastern District cf New York 


5. On information and belief, Defendant, Premier Equipment Proprietary 
Ltd., a wholly-owned subsidiary of Defendant Automatic Totalisators Ltd., is 
a corporation of New South Wales, Avs lia, and has a regular and established 
place of business and has committed the acts of infringement hereinafter alleged 


within the Eastern District of New York, since January 1, 1968. 


6. This is a Civil Action arising under the Patent La of the United 


tates for infringement of United States Letters Patent. 


7. On May 17, 1966, United States Letters Patent No. 3, 252,149 was 
duly and legally issued to Digitronics Corporation at Albertson, Long Island, 
New York, a corporation of the State of Delaware, as assignee of Robert L. 
Weida, Edward M. Richards, Evelyn Berezin, Jack Knoll and Philip Rosenblatt, 
the inventors thereof, for invertions in a Data Processing System, and since 


that date Plaintiff has beer and still is the owner of such Letters Patent. 


8. Defendants, Automatic Totalisators Ltd., and Automatic Totalisa- 
tors (U.S.A.) Ltd., have used, and on information and belief offer to manufac- 
ture, sell and use, Data Processing Systems and have been and still are aiding, 
abetting, inducing and contributing to the sale and use of such Data Processing 
Systems by others, including their associate company Premier Equipment 
Proprietary Ltd., a corporation of New South Wales, Australia, and Defendant, 


The New York Racing Asscciation, Inc. 


9. Defendant, The New York Racing Association Inc. has been using 


and continues te use a Data Processing System. 


10. The Data Processing Systems referred to in paragraphs 8 and 9 
have been and still are utilizing inventions of aforesaid Letters Patent No. 
3,252,149 and the aforesaid manufacture, sale, and use of such Data 
Processing Systems constitute infringement of said Letters Patent No. 
3,252,149 by Defendants and will continue to do so unless enjoined by this 


Court. 


11. Plaintiff has given Defendants Automatic Totalisators Ltd., 


Automatic Totalisators (U.S. A.)Ltd., and The New York Racing Association 


prior notice of their infringement of aforesaid Letters Patent No. 3,252,149, 


and upon information and belief Defendant Premier Equipment Proprietary 
Ltd., has been given prior notice of its infringement of aforesaid Letters 


Patent No. 3, 252,149. 


12. Plaintiff is informed and believes, and therefore avers, that 


Defendants have continued and are continuing and threaten to continue said 


infringement in defiance of Plaintiff's rights as hereinabove alleged. 


WHEREFORE PLAINTIFF PRAYS: 


1. That an injunction may issue against further infringement by 
Defendants and all those controlled by or in privity with Defendants. 

2. That an accounting be ordered for damages suffered by 
Plaintiff by virtue of aforesaid infringement. 


3. That the costs of this Action be assessed against Defendants. 


AQ 


4. That Plaintiff may have such other and further relief as the 
equities of the case may require and as may to this Court seem meet and 


just. 
DIGITRONICS CORPORATION 


YUTER & FIELDS 


A Member of The Firm 
Attorneys For Plaintiff 
605 Third Avenue 

New York, New York 10016 
212 YUkon 6-1221 


New York, New York 


Dated: Vow ty % “F720 


Of Counsel: 


Ss. C. Yuter 

Paul Fields 

605 Third Avenue 

‘New York, New York 10016 
212 YUkon 6-1221 


Russell G. Pelton 

100 East 42nd Street 

New York, New York 10017 
212 MUrray Hill 2-0660 
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IN THE UNITED STATES DISTRICT COURT 
FOR THE EASTERN DISTRICT OF NEW YORK 


| DIGITRONICS CORPORATION, 
| : Civil Action No. 


Plaintiff, 67C1119 
: on Fatent No.- 

v. 3,252,149 
: 
| THE NEW YORK RACT! G ASSOCIATION, INC., ANS\7ER OF AUTO- 
|; AUTOMATIC TOTALISATORS (U.S.A. ) LTD., : TALISATORS LTD, 
| AUTOMATIC TOT ALISATORS LTD., and AND PREMIER EQUIPILENT 
| PREITER EQUIPMENT PROPRIETARY LTD., : ( 
! 
i Defendants. : 


COME NOW defendants, Automatic Totalisators Ltd. and 


Premier Equipment Proprietary Ltd., and further answer, by 


|| their attorney and pursuant to the order of the Honorable tax 


Schiffman dated iMarch 21, 1973, the amended and supplemental 
complaint of Digitronics Corporation, the numbered paragraphs 


herein corresponding to the similarly numbered paragraphs in 


the amended and supplemental complaint, as follows: 
rt s ’ 


i 1. Admit the allegations of paragraph 1 of the amended 


and supplemental complaint. 


2. Admit on information and belief the allegations of 
paragraph 2 of the amended and supplemental complaint, except 
deny on information and belief that defendant The New York 
Racing Association, Inc. has committed any act of infringement 


| within the Eastern District of New York, or elsewhere. 
| 


3. Admit the allegations of paragraph 3 of the amended 


and supplemental complaint, except deny on information and 
Ll ’ b ‘J 


rr 


All 


belief that defendant Automatic Totalisators (U.S.A.) Ltd 


7 


| @ regular and established place of business in the Eastern 


WW 


District of New York and deny on inform 
it has committed any act of infringement within the Eastern 
T 


District of New York, or elsevhere. 


4, Admit the allegations of paragraph 4 of the amended 


and supplemental complaint, exce 
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isators Ltd. has a regular and established place of business 
in the Eastern District of New York and deny that it has 
committed any act of infringement within the Eastern District 


of New York, or elsewhere. 


j and supplemental complaint, except deny thet defendant Premier 
Po b ’ J 


within the Eastern District of New York, or elsewhere 


6. Admit that the amended and supplemental complaint 


purports to alleze a claim under the Patent Laws of the United 


States for infringement of United States Letters Patent. 


aka : er Cae sew, aad 
7. Admit that United States Patent Mo. 3,252,149 


entitled "Data Processing System" was issued on Viay 17 


0 Digitronics Corporation of Albertson, “ew York, a corvoration 
& I ’ , b 


of the State of Delaware, as the assignee of Robert L. ‘ieida, 


Edward M. Richards, Evelyn Berezin, Jack Knoll and Philip 


i a hi att 19+ 2 ay +hat : + n a 4 2 . 
;hosenblatt, but deny that said patent was duly and legally 


hat said patent was for an invention, that any 


Al2 


| invention is described or claimed therein or that any of the 


said named individuals are inventors or have made any inventions. 
Defendants are without sufficient knowledge to form a belief 
as to whether the plaintiff still is the ovmer of said patent 


and therefore deny the same. 


8. Admit that Automatic Totalisators Ltd. and Automatic 
Totalisators (U.S.A.) Ltd. are engaged in the use, manufacture 
and sale of data processing systems and admit that Premier 
Equipment Proprietary Ltd. is engaged in the operation and 
servicing of data processing systems and deny each and every 


other allegation of paragraph & of the amended and supplemental 


complaint. 


9. Admit on information and belief the allegations 


of paragraph 9 of the amended and supplemental complaint 


10. Deny each and every allegation of paragraph 10 


of the amended and supplemental complaint. 


ll. Admit that prior to the service and filing of the 
amended and supplemental complaint defendant 4utomatic Total- 


isators Ltd. received notice that plaintiff claimed infringement 


WV, 


of aforesaid Letters Patent No. 3,252,149. 


Lae) 


12. Deny each and every allegation of paragraph 


of the amended and supplemental complaint. 


res} 


| 
j 
{ 


13. Venue is not properly laid in this District as to 


either defendant since: 


(a) the defendant, Automatic Totalisators Lid., does 
not reside in this District, has no regular and established 
(<n) 
place of business in this District, and has committed no 


act of infringement in this District; and 


(b) the defendant, Premier Equipment Proprietary Ltd., 
does not reside in this District, and has committed no 


act of infringement in this District. 


14, On information and belief Patent No. 3,252,149 is 


invalid in that: 


(a) The alleged invention thereof was known or used 
by others in this country or patented or described in a 
printed yublication in this or ina foreign country before 
the invention thereof by the applicants for the said 


patent. 


(b) The alleged invention thereof was patented or 


described in a printed publication in this or ina foreign 


country or in public use or on sale in this country, more 


than one year prior to the date of the application for 


the patent in the United States. 


-4- 


¥ 


Al4 


(c) The applicants for the patent did not themselves 


invent the subject matter sought to be patented thereby. 


(d) The differences between the subject matter sought 
to be patented in the patent and the prior art are such 
that the subject matter as a whole would have been obvic .s 
at the time the allesed invention was made to a person 
having ordinary skill in the art to which the subject 


matter of the said patent pertains. 


(e) Before the earliest date upon which the 
applicants for said patent are entitled to rely as the 
date of their alleged invention, the alleged invention 
sought to be patented therein was, in all material and 
substantial respects, made in this country by others 


who had not abandoned, suppressed or concealed it. 


{ 


(f) The description of the alleged invention, and 
the manner and process of makings; and using it, in the 
specification is not in such full, clear, concise and 
exact terms as to enable eny person skilled in the art 
to which it pertains or with which it is most nearly 


connected to make, construct, practice, or use the same. 


(g) The claims of the patent do not particularly 
point out and distinctly claim the subject matter of 


the alleged invention. 


(n) By reason of the proceedings in the United States 


Patent Office during the prosecution of the application 


which resulted in United States Letters Patent "lo. 3,252,149! 


| 

| 

| 

' 

| 

| 

| 

| 

and the admissions and representations therein made by and | 
of said patent, plaintiff is estopped to claim for United | 
States Letters Patent No. 3,252,149 a construction, were | 
} 


the same othervise possible (which is denied), such as 
would cause said patent to cover or incl ude any act of 


defendant of which plaintiff has complained. 


(i) By reason of the proceedings in the United States 
Patent Office in conjunction with and during the prosecution 
of the application which resulted in United States Letters 
Patent No. 3,252,149 and the nature, scope and extent of 
the representations and other actions taken or made by or 
on behalf of the applicants therein in order to induce the 
grant of said patent, the Commissioner of Patents was 
induced to mistakenly issue the United States Letters 
Patent No. 3,252,149 and that said Letters Patent is 


unenforceable by the plaintiff herein. 


o 


) That, upon information.and belief, in an attempt 


to secure a coercive position of exclusivity in the field 


oO 
e 
oO 
rae) 
oO 


etronic totalizators for parimutuel betting operations, 
af 


plaintiff filed application Serial 'o. 268,743 for the 


patent in suit on March 28, 1963 improperly seeking clains 


-6- 


totalizator parimituel betting field which incorporated 
developments and contributions of others than the named | 
inventors thereof. On information and belief, in 
furtherance thereof, and during the proceedings in the 
United States Patent Office in conjunction with and 
during the prosecution of the said application which | 
resulted in the issuance of United States Letters 

Patent No. 3,252,149, the applicants failed to fulfill 
their duty to tring to the attention of the Patent Office, 
and wilfully withheld therefrom, relevant prior art know 
to the applicants or their attorneys or which should have 
been so known through the exercise of reasonable care and 


diligence, including the existence of a prototype elec- 


tronic totalizator made and sold by plaintiff to Westtur 


Electronic Corp. and publicly operated and demonstrated 


before March 28, 1962; the existence of a printed publi- 


cation of Westbury Electronic Corp. before larch 28, 1962 


that described and disclosed the subject matter of the 
patent in suit and of U.S. Patent No. 2,479,681. On 
information and telief, such actions constituted misrepre- 
sentation in the nature of willful and knowing treach of 


7 
] 


rs : . 
ice of material 


ee 


applicant's duty to inform the Patent Of 
facts with the intent to induce the issuance of the 


patent in suit and the Comnissioner of Patents was induced 


tr 


to mistakenly issue such United States 


Tatt Dat + 
wueaUtters ravent 


No. 3,252,149 and that said Letters Patent is unenforceable 
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IN THE UNITED sTaTES UISTRICT COURT 
min STPRN LTSTRICT OF NeW voor 

FOR THE EaSTERN JISTRICT OF NEW YORK 


DIGITRONICS CORPORaTION, 


Plaintiff, 
eR Cage nk eae ee 
: AMENDED ANSRR OF 


-V- DRFRENDANT SITOUaTIC 
Ty g \DL n rel PANNA Tama rar 
THE NEW YORK RaCING aSSOCIAT ION, INC., i 
T foe. nn TTe ™pc r fal , \ . 2 rr 
AND AUTC ua: TIC TOTaLISaTORS (0.8.4.3 $ ZENTAL Cr ~T aINT 
TT 
ule, 


Defendants. 


COMES NOW defendant, Autematic Totalisators (U.S.A) Ltd., 


{and answers, by its attorneys and pursuant to the order of the 


Honorable Max Schiffman dated March 21, 1973, the amended and 
supplemental complaint of Digitronics Corporation, the numbered 


paragraphs herein corresponding to the similarly numbered para- 


| graphs in the amended and supplemental complaint, as follows: 


1. Admits the allegation of paragraph 1 of the amended 


|and supplemental complaint. 


2. Admits, on information and belief, the allegations of 
& 
paragraph 2 of the amended and supplemental complaint, except 


denies, on information and belief, that defendant The New York 


|Racing Association, Inc. has committed any act of infringement 


| within the Eastern District of New York, or elsewhere. 


la? - n+ ; he 
!and supplemental complaint, except denies th 


Totalisators (U.S.A.) Ltd. has a regular and established place 
of business in the Eastern District of New York and denies that 


it has committed any act of infringement within the Eastern 


| District of New York, or elsewhere. 


4. Admits, on information and belief, the allegations of 
paragraph 4 of the amended and supplemental complaint, except 
denies, on information and belief, that Automatic Totalisators 
Ltd. has a regular and established place of business in the 


Eastern District of New York and denies, on information and 


a 


belief, that it has committed acts of infringement there or 


elsewhere. 


paragraph 5S of the amended and supplemental complaint, except 


| denies, on information and belief, that Premier Equipment 
q 


Proprietary Ltd. has committed any acts of infringement. 


6. Admits that the amended and supplemental complaint 
purports to allege a claim under the Patent Laws of the United 


States for infringement of United States Letters Patent. 


7. Admits that United States Patent No. 3,252,149 entitled 


ystems" was issued on May 17, 1966, to 


~” 


i] a inc 
Data Processing 
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Digitronics Corporation of Albertson, New York, a corporation 
|| of the State of Delaware, as the assignee of Rotert L. Weida, 
| Edward M. Richards, Evelyn Berezin, Jack Knoll and Philip 

| Rosenblatt, but denies that said patent was euly and legally 

| issued, that said patent was for an invention, that any inven- 
| tion is described or claimed therein or that any of the said 

| named individuals are inventors or have made any inventions. 

} Defendant is without sufficient knowledge to form a belief as 
|| to whether the plaintiff still is the owner of said patent and 


therefore denies the same. 


8. Admits that Automatic Totalisators (U.S.4.) Ltd. 

| engages in the sale and servicing of Data Processing Systems, 

| admits, on information and belief, that Automatic Totalisators 
ll Ltd. engages in the sale of Data Processing Systems, and denies 
| each and every other allegation of paragraph 8 of the amended 


and supplemental complaint. 


‘9. Admits the allegations of paragraph 9 of the amended 


| and supplemental complaint. 


10. Denies each and every allegation of paragraph 10 


| of the amended and supplemental complaint. 


ll. Admits that prior to the service and filing of the 


|| amended and supplemental complaint plaintiff haa notified 
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(d) The differences between the subject matter sought | 


ii to be patented in the patent and the prior art are such 


that the subject matter as a whole would have been 
obvious at the time the alleged invention was made to 
{ a person having ordinary skill in the art to which the sub- 


ject matter of the said patent pertains. 


| ; ; 

H (e) before the earliest date upon which the applicants 
| 

for said patent are entitled to rely as the date of their 

i alleged invention, the alleged invention sought to be 


patented therein was, in all material and substantial 


i 
i respects, made in this country by others who had not | 
i 
i 


abandoned, suppressed or concealed it. | 


(f) The description of the alleged invention, and 
the manner and process of making and using it, in the 
i specification is not in such full, clear, concise and 
exact terms as to enable any person skilled in the art 
| to which it pertains or with which it is most nearly 


connected to make, construct, practice, or use the same. 


(g) The claims of the patent do not particularly 


point out and distincly claim the subject matter of 


i the alleged invention. 
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14. Defendant will give notice, in writing, to plaintift 
at least thirty (30) days before trial, of the country, number, 
aate, and name of the patentee of any patent, the title, date 
and page numbers of any publication to te relied upon as 


| the art, and the name and address of any person who may 


440 


|| relied upon as the prior inventor or as having prior knowledge 
of or as having previously used or offered for sale the inven- 


tion of the patent in suit, as requred ty 35 U.S.C. § 282. 


as to the Court may seem just and proper. 


CAHILL, GORDON, SONNETT, REIND 
OHL 

attorneys for Defendant Automatic 
Totalisators (U.S.A.) Ltd. 
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Raymond L. Falls, Jr 
80 Pine Street 
New York, New York 10005 
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NIMS, SON & ISNER 
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60 East 42nd Street 
New York, New York 10017 
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FOR THE EASTERN DISTRICT OF NEW YORK 


NIATTRANTCS NORMoBaATTON 
DIGITRONICS CORPORATION, $ 


aan 
THE NEW YORK 
ATONE Amh ers 
and AUTOMATIC 
‘(Tm 
| LTD., : 
} 
hehand io . | 
Vetendanvs. $ | ° 
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| COMES NOW defendant, The New York Racing Association, Inc. 
land answers, by its attorneys and pursuant to the order of the 
{Honorable Max Schiffman dated March 21, 1973, the amended and 

’ , 


| supplemental complaint of Digitronics Corporation, the numbered 


paragraphs herein corresponding to the similarly numbered para- 


graphs in the amended and supplemental complaint, as follows: 


i; 2. Admits the allegations of paragraph 2 of the amended 


and supplemental complaint, except denies that defendant The 
New York Racing Association, Inc. has committed any act of 


| infringement within. the Eastern District of New York, or else- 


where. 


3. Admits on information and belief the allegations of 


paragraph 3 of the amended and supplemental complaint, except 


\\ 
! 


; and belief that it has committed any act of infringement within 


| Aas 
'|denies on information and belief that Automatic Totalisators 
ai 


| 


(U.S.4.) Ltd. has a regular and established place of business 


in the Eastern District of New York and denies on information 


the Eastern District of New York, or elsewhere. 


4, Admits, on information and belief, the allegations of 
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paragraph 4 of the amended and supplementa 


denies, on information and belief, that Automatic 


i Ltd. has a regular and established p'cce of business in the 


Eastern District of New York and denies, on information and 


belief, that it has committed acts of infringement there or 


elsewhere. 


5. Admits, on information and belief, the allegations 


of paragraph 5 of the amended and supplemental complaint except 


denies, on information and belief, that Premier Equipment 


Proprietary Ltd. has committed any acts of infringement. 


6. admits that the amended and supplemental complaint 
urports to allege e claim under the Patent Laws of the United 
I & 


States for infringement of United States Letters Patent. 


7. Admits that United States Patent No. 3,252,149 en- 
titled "Data Processing System" was issued on lay 17, 1966, to 
Digitronics Corporation of Albertson, New York, a corporation 
of the State of Delaware, as the assignee of Robert L. Weida, 
Edward M. Richards, Evelyn Berezin, Jack Knoll and Philip 


Rosenblatt, but denies that said patent was duly and legally 


issued, that said patent was for an invention, that any invention 


nm 


is described or claimed therein or that any of the said named 


individuals are inventors or have made any inventions. 


|| Defendant is without sufficient knowledge to form a belief as 


to whether the plaintiff still is the owner of said patent and 


therefore denies the same. 


8. Admits on information and belief that Automatic 


| Totalisators Ltd. and sutomatic Totalisators (U.S.A.) Ltd. 


engage in the sale and servicing of Data Processing System 


| and denies each and every other allegation of paragraph 8 of 


the amended and supplemental complaint. 


9. Admits the allegations of paragraph 9 of the amended 


and supplemental complaint. 


10. Deniss each and every allegation of paragraph 10 of 
& I 


the amended and supplemental complaint. 


ll. Admits that prior to the service and filing of the 
amended and supplemental complaint plaintiff had notified 
defendant The New York Racing Association that it Claimed that 
it was in infringement of letters patent Nc. 3,252,149, admits, 
on information and belief that such notice had been given to 
Automatic Totalisators (U.S.A.) Ltd., and denies, on information 
and belief, every other allegation of.paragraph 11 of the amended 


and supplemental complaint. 


| 
| 
| 


] 
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12. Denies each and every allegation of paragraph 12 of 


+ 


; the amended and supplemental complaint. 


1 
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13. On information and belief, Patent No. 3,252,149 is 


invalid in that: 


(a) The alleged invention thereof was known or 
used by others in this country or patented or described 
in a printed publication in this or ina foreign country 
before the invention thereof by the applicants for the 


said patent. 


(b) The alleged invention thereof was patented or 
described in a printed publication in this or in a foreign 
country or in public use or on sale in this country, more 


than one year prior to the date of the application for th 


@ 


patent in the United States. 


(c) The applicants for the patent did not themselves 

invent the subject matter sought to be patented thereby. 
(d) The differences between the subject matter 

sought to be patented in the patent and prior art are such 

that the subject matter as a whole would have been 

obvious at the time the alleged invention was made to a 

person having ordinary skill in the art to which the sub- 


ject matter of the said patent pertains. 


ad 


the alleged invention sought 
+} ; _ : all m 39) and anketant } 
therein was, in all material and sutstantial 
us country by others who had not 


abandoned, suppressed or concealed it. 


(f) The description of the alleged invention, and 
the manner and process of making and using it,in the spe- 
cification is not in such full, clear, concise and exact 
terms as to enable any person skilled in the art to 


which it pertains or with which it is most nearly 


connected to make, construct, practice, or use the same. 


(g) The claims of the patent do not particularly 


point out and distinctly claim the subject matter of the 


alleged invention. 


(h) By reason of the proceedings in the United States 
Patent Office during the prosecution of the app 
which resulted in United States Letters Patent No. 
3,252,149 and the admissions and representations therein 
made by and on behalf -° the applicants in order to induce 
the grant of said patent, plaintiff is estopped to claim 
for United States Letters Patent No. 3,252,149 a construc- 
tion, were the same otherwise possible (which is denied) 
such as would cause said patent to cover or include any 


act of defendant of which plaintiff has complained. 
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(i) By reason of the proceedings in the United States 
Patent Office in conjunction with and during the prosecu- 
tion of the application which resulted in United States 
Letters Patent No. 3,252,149 and the nature, scope and 
extent of the representations and other actions taken or 
made ty or on behalf of the applicants therein in order 
to induce the grant of said patent, the Commissioner of 
Tatents was induced to mistakenly issue the United States 
Uetters Patent No. 3,252,149 and that said Letters Patent 


is enenforceable by the plaintiff herein. 


(j) That, upon information and telief, in an attempt 


to secure a coercive position of exclusivity in the field 


of electronic totalizators for parimtuel betting operations, 


plaintiff filed application Serial No. 268,743 for the 
patent in suit on March 28, 1963 improperly seeking 

claims directed to dominate current activities in the 
electronic totalizator parimituel betting field which 


incorporated developments and contributions of others 


than the named inventors thereof. On information and belie 


in furtherance thereof, and during the precsedings in 
the United States Patent Office in’ conjunct:on with and 
during the prosecution of the said application which 
resulted in the issuance of the United States Letters 
Patent No. 3,252,149, the applicants failed to fulfill 


their duty to tring to the attention of the Patent Office, 


-6- 


and wilfully withheld therefrom, relevant prior art known 
i to the applicants or their attorneys or hich should have | 
been so known through the exercise of reasonable care and | 
diligence, including the existence of a prototype elec- 
tronic totalizator made and sold by plaintiff to Vestbury | 
Electronic Corp. and publicly operated and demostrated 
| before March 28, 1962; the existence of a printed publi- 
cation of destbury Electronic Corp. before March 28, 1962 
that described and disclosed the subject matter of the 
patent in suit and of U.S. Patent No. 2,479,681. On 
i information and belief, such actions constituted misre- 
1 presentation in the nature of willful and knowing breach of 
i applicant's duty to inform the Patent Office of material 
facts with the intent to induce the issuance of the 
patent in suit and the Commissioner of Patents was 
i induced to mistakenly tssue such United States Letters 
Patent No. 3,252,149 and that said Letters Patent is 


i unenforceable by the plaintiff herein. 


14, Defendant will give notice, in writing, to plaintiff 


| at least thirty (30) days before trial, of the country, number, 


date, and name of the patentee of any patent, the title, date 
and page numbers of any publication to be relied upon as | 
anticips’ion of the patent in suit or as showing the state of | 


the art, and the name and address of any person who may be 
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relied upon as the prior inventor or as having prior knowledge 


of or as having previously used or offered for sale the inven- 
tion of the patent in suit, as required by 35 U.S.C. § 282. 


rT 
} 


- Defendant has not infringed any valid claim of 
| Patent No. 3,252,149. 


WHEREFORE, defendant prays that the Court render judgment 


dismissing the complaint, awarding to defendant its costs and 


expenses and reasonable attorneys fees incurred in connection 
H 


|| with the action, and granting such other and further relief 
jas to the Court may seem just and proper. 


CAHILL, GORDON, SONNETT, REINDEL & OHL 
Attorneys for Defendant, The New York 
Racing Association, Inc. 


» sil 
By ie: See X. BM: (LS 
Apeth-10,. 207s Raymond L. Falls, Jr.U/ Z 
60 Pine Street a 
New York, New York 10005 


NIMS, HOWES, COLLISON & ISNER 
60 East 42nd Street 
New York, New York 10017 


iN THE UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF NEW YORK 
DIGITRONICS CORPORATION, now 
AMPEREX ELECTRONIC CORPORATION, 
Plaintiff, 
Vv. Index No. 
Civil 1119 

THE NEW YORK RACING ASSOCIATION, INC., 
AUTOMATIC TOTALISATORS (U.S.A.) LTD., 
AUTOMATIC TOTALISATORS LTD. and 
PREMIER EQUIPMENT PROPRIETARY LTD., 


Defendants. 


PLAINTIFF'S REPLY TO SECOND COUNTERCLAIMS 
FILED BY AUTOMATIC TOTALISATORS (U.S.A.) 
LTD., AUTOMATIC TOTALISATORS LTD. and 
PREMIER EQUIPMENT PROPRIETARY LTD. 

Plaintiff, for reply to the Second Counterclaim set forth in 
section [A], paragraphs 20-26 inclusive of defendant Auto=.atic Totali- 
sators (U.S.A.) Litd., says: 

20. Plaintiff admits the jurisdictional allegations of paragraph 20 
but denies that plaintiff has engaged in any activities in violation of the 
enumerated statutes or in any unlawful activities. 

21. Plaintiff admits the allegations of paragraph 21. 

Plaintiff admits the allegations of paragraph 22. 
23. Plaintiff admits the allegations of paragraph 23, except that 


pia ntiff is without knowledge or information sufficient to form a belief as 


to the truth of the allegation regarding commerce with foreign countries. 


24. Plaintiff denies each and every allegation of paragraph 24. 


25. Plaintiff admits: the filing of a United States Patent 
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Application Serial No. 268743 on March 28, 1963 for DATA PROCESSING 
SYSTEM and prosecution thereof to issuance as United States Patent No. 
3,252,149 on May 17, 1966 (paragraph 25(a) ); the existence of a demon- 
strator electronic totalisator made by plaintiff (paragraph 25(c){i) ); the 
existence of a printed brochure bearing the title ''All-Electronic Totalizator'’ 
(paragraph 25(c)(ii) ); knowledge of United States Patent No. 3,255, 692 
(paragraph 25(c)(iv) ); the filing of pater* applications corresponding to 
said United States patent application Serial No. 268743 in Italy, France, 
West Germany, Great Britain and Canada (paragraph 25(d) ); and the 
allegations of paragraph 25(e), but denies each and every remaining 
allegation set forth in paragraph 25 including all subparagraphs thereunder. 

26. Plaintiff denies each and every allegation of paragraph 26 
including all subparagraphs thereunder. 

WHEREFORE, plaintiff denies that defendant Automatic 


Totalisators (U.S.A.) Ltd. is entitled to the relief prayed for in its Second 


Counterclaim, or to any relief, and prays that the counterclaim be 


dismissed with costs and attorney fees to plaintiff, and for such other 


and further relief as the Court may deem just and equitable. 


Plaintiff, for reply to the Second Counterclaim set forth in 
section {B], paragraphs 21-27 inclusive of each of defendants Automatic 
Totalisators Ltd. and Premier Equipment Proprietary Ltd., says: 

21. Plaintiff admits the jurisdictional allegations of paragraph 21 
but denies that plaintiff has engaged in any activities in violation of the 
enumerated statutes or in any unlawful activities. 

22. Plaintiff admits the allegations of paragraph 22. 


23. Plaintiff admits the allegations of paragraph 23. 


24. Plaintiff admits the allegations of paragraph 24, except that 
plaintiff is without knowledge or information sufficient to form a belief as 
to the truth of the allegation regarding commerce with foreign countries. 

25. Plaintiff denies each and every allegation of paragraph 25. 

26. Plaintiff admits: the filing of a United States Patent Appli- 
cation Serial No. 268743 on March 28, 1963 for DATA PROCESSING 
SYSTEM and prosecution thereof to issuance as United States Patent No. 

3, 252,149 on May 17, 1966 (paragraph 26(a) ); the existence of a demon- 
strator electronic totalie tor made by plaintiff (paragraph 26(c)(i) ); 

the existence of a printed brochure bearing the title ''Al) ‘clectronic 
Totalizator" (paragraph 26(c)(ii) ); knowledge of United States Patent 

No. 3,255,692 (paragraph 26(c)(iv) ); the filing of patent applications 
corresponding to said United States patent application Serial No. 268743 
in Italy, France, West Germany, Great Britain and Canada (paragraph 
26(d) ); and the allegations of paragraph 26(e), but cenies each and every 
remaining allegation set forth in paragraph 26 in ding all subparagraphs 
thereunder. 

27. Plaintiff denies each and every allegation of paragraph 27 
including ali subparagraphs thereunder. 

WHEREFORE, plaintiff denies that each of the defendants Automatic 
Totalisators Ltd. and Premier Equipment Proprietary Ltd. is entitled to the 
relief prayed for in their Second Counterclaim, or to any relief, and prays 
that each of their counterclaims be dismissed with costs and attorney fees 
to plaintiff, and for such other and further relief as the Court may deem 


just and equitable. 


\ 


Ss. C. Yute 
Dated: New York, N.Y. 605 Third Avenue 
July 8, 1974 New York, N.Y. 10016 
(212) 986-1221 


Of Counsel: 
Daniel M. Rosen Attorney for Plaintiff 
Russell G. Pelton 


CERTIFICATE OF SERVICE 


This is to certify that two copies of the foregoing PLAINTIFF'S 
REPLY TO SECOND COUNTERCLAIMS ... were served by first class 
mail, postage prepa Robert E. Isner, Esq., Counsel for Defendants, 


at Nims, Howes, Collison & Isner, 60 East 42nd Street, New York, 


N.Y. 10017, this 8th day of July, 1974. 


s+ C. Yuter 


Attorney for Plaintiff 
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Plaintiff, 
~against- 


NEW YORK RACING ASSOCIATION 
AUT OMATIC TOTALISATORS 
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Z« 
be evaluated. Now in suit are claims 20 through 27 of the 


| 33 claims of the mtent and the question of infringement, 


oddly, becomes very largely a question of the true nature, 


| genuine scop2 and ultimate validity of the claims. If the 


devices accused do not infringe, it can only be because the 


claims, for all the seeming breadth of such claims as 


|; Claim 20, must be narrowly read,:: The points of differenc 


upon which non-infringement turns appear trivial unless 


| the clains involved wsiare so very narrewly read that 
|| practical effect escapes them; yet contracting them into 


| aun area of validity destroys their claim to unobviousness. 


Nominally the patent is for improvements in a 


' data processing system and particularly in systems for 


' processing data received from ticket issuing machines. 


The patent application was largely drawn from a set of 


totalisator components and their linkage designed for 


installation at the raceway at Westbury, Roosevelt Raceway, 


or the raceway at Monticello, or both. It is suggested, 
therefore, that the patent should be reviewed against the 
background of the totalisator art (Class 235-92), and 
that, so viewed, the arcument for the validity of the 


present patent includes credit for extending to the 


| 
| 
| 
| 


' 


| 


ae 
totalisator field the art of the data processing field, 


a | 


and that the standard man of ordinary skill put up by 


| 

| Section 103 must therefore be the men who were and had for 
years been working on totalisators and in the totalisator | 
field rather than those men who had the skills ordinary saa 
the data processing field. Regrettably, that cannot be es 


case. The patent was granted as a patent on a data pro- 


| 
‘ . P | 
data processing field, and the patentees were men and women 


working in that field, and, in the years here in baht: 
' 


-_-, 


cessing system in Class 340-172.5; it was a patent of a 
| 
| 
| ver” naturally working in the newest branch of it, the 

| 


solid state electronic data processing arts, invoking the 


| use of transistors and other semiconductors. 


I 
The genesis of the patent was in the work that 
Digitronics undertook with and for the Roosevelt Raceway 


trotting track. The first contact of Digitronics with 


| 
| Raceway people was in the first part of 1959, and at a 
| fairly early date Digitronics was, after receiving a 

| 

| description of the parimutuel betting system then used at 


the raceway, prepared to and did propose a reasonably 


| 

| 

| 

| 

| 

| 
> 


\ 
| 
| 
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; 4. 
a detailed specification for an essentially solid state 


electronic system covering the functions of a parimutuel 
system. The preliminary proposal presented to Roosevelt 
Raceways under date of May ll, 1959 (Exhibit F) helps to 
outline the requirements of a parimutuel system ata 

working racetrack, and at the same time the scope of the 


system which Digitronics was proposing at this relatively 


earlier (Ex.74) Roosevelt Raceway had raised with American 


Totalisator Company (Amtote) the possibility of using 


"electronic computing machines and techniques - now avail- 


able"to increase betting time and expedit¢delivery of 


| 

| early date. It should however be noticed that a year 

| 

| 

pay-off information in daily-double betting. Although ~:e 
| 


Digitronics 1959 proposal presupposed the use in the main | 


of solid state circuitry, the proposal to use electronics | 


is made clear from the Moerman patent, applied for in | 


January 1948 and issued in June 1949 (No.2,472,542); i armen 


proposed the use of vacuum tubes and thyatrons; the systen 


| of his patent is far from a complete system; moreover, 
} 

apparently seme kind of experimental installation was | 

| 

| | 


| 
| 
| 
in a totalisator system was at least a decade old. That ; 
| 


, Sena ee 


i _ 
Raceway in 1947 (Ex. 70). And there were patent appli- 


cation filings for electronic (vacuum tube) totalisators 
in 1945 (No. 2,557,334, Amtote; partially electronic), 

in 1949 (No. 2,652,977, Amtote; partially electronic;. 
analog odds computer subsystem), in 1952 (No. 2,837,281, 
totalisator equipment;some solid state diodes, evidently 
used as rectifiers), and in 1954 (No. 2,987,250; electroni 
totalisator). The Digitronics 1959 proposal outlined the 


function of the equipment as, One, to issue betting ticket 


at each of the windows (through ticket issuing machines, 
referred to throughout as TIMs) on which would be printed 


out at the moment of issuance at least the number of the 


horse, the date the ticket issued,and the race for which 


continuously from up to 300 windows for each of 9 races an 
from each of up to 150 daily double windows, the TIMs 

to be adaptable to be assigned to win orplace or show bets 
in any denomination by means of interchangeable plug 
boards; Three, to total all the bets on a race for up to 
a stated maximum number of horses entered in separate 


pools for win, place and show, to subtract the state's 


| the ticket was issued; Two, to gather the betting data 
| 
| 
! 
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and club's share of each pool, .compute the win,etc. odds 

for each entry in the race, to compute the pay off for 


win and place anc show at the end of each race, to show = 


i the totals bet at each TIM for each race, to show the 
daily double net pool, to compute the payoffs for every 
combination of first and second race winners rounded off 
| at $0.10, to adjust the pool and odds data in the case of 
late scratches, and to make provision for computations in 
| the event of ties of up to three-horse ties; Four, to 


display on a tote board every 70 seconds the totals bet in 


each race on each horse for each of win, place and show 
finishes, the tentative odds on each horse and the daily 
double net pool; after every race to display within five 


seconds of the judge's decision the exact payoffs and at 


the end of the first race, the possible daily double 


| 
| 
| 
! 
| 
| 
| 
| 
| 
payoffs on each horse in the second race; and, Five to 
display at the central monitoring station and/or calcu- 
lating room all the information covered in the compatation 
in Three above. 

Paces 2 through 5 of the preliminary proposal, 


Exhibit F, outline the components of the system visualized! 
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simplified block diagrams, Exhibits BL, BS and BT and the 
more specific and detailed block diagrams of the accused 
devices as shown in Exhibits 49 and 61, and the device of 


the patent as portrayed in its Figures, and especially as | 
outlined in heavy ink in Exhibits 14 through 16a. | 


The system as proposed HaWxX¥MXNMINYNN was itensnaal 


by the proposal; they may be compared with the greatly 
| 


as comprising TIMs, the data collection system, the cdesaiael 


and the display components. First, the ticket dispensers 


or ticket issuing machines - the TIMs; these would incor- 
porate ticket rolls and a printing mechanism for imprintin 


the bet data on each ticket as issued. The TIMs were to 


be provided with interlocks to prevent erroneous or 


have a counter to accumulate total transactions, which 
could be checked against the central data collection 
system. Second, the data collection system was to embrace 
interrogation of each TIM sequentially ten times a second, 
each TIM to respond with a standby sign if it had no 
transaction or with a transaction signal (when a ticket 


| 
! 
| duplicative reporting of an operation, and each TIM was to 
sale was occurring) which would indicate the number of the 


| nse 
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datum would be registered in “memory;" it was, further, 


to embrace wiring connecting each TIM to the central data 


collection system to carry the information elicited from 
each TIM as itWaS-interrogated in turn and to convey a 


signal from the central station in effect to unlock the 


a oe. 


TIM to enable it to operate only if the system and signals 


were in order. The central unit of the data collection 


———— 


system was to be the data accumulator, which was to have Seue 

| 
principal parts, the scanner, the plugboard, the "inter- | 
preter," and the "memory,” connected by appropriate mis- | 
cellaneous circu‘try. The scanner was continuously to | 

| 
send out in sequence various code combinations to inter- | 


rogate the TIMs in such manner that the information collected 


Oe 
ST eOeeeee@el_eee_ee—q—q—*RKRR@qa[[===_=—=———___s 


identified the originating TIM. The scanner was to make a 


complete circ:it of all the TIMs in one-tenth of a second. 
The plugboard was to make it possible to set up any of the | 
300 regular TIMs for win, place or show bets in any denomina- 


tion, The interpreter was both to store in the "memory" 


date . «ceived from the TIM response wires and the plugboard 


i and also to indicate any failure of these signals to conform 


{ 
| 
| 
' 
| 
| 
| 
| 
| 
| 
| 
| 
! 
{ 
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trol of the “memory” was to provide signals to indicate when’ 


{ 
‘ 


’ | the TIM was locked because engaged in a sale, or because 


betting was closed for the race so that nothing would be adde 
by error to the "memory," and a combination of signals to 


| 
| report to the memory a ticket sold on a particular horse, and 
| 
| 


for a particular finish position and in a particular bet 


denomination, the latter two elements being derived from the} 


plugboard classification of the TIM. Once ths bet had been 


registered in the memory, (or on receiving a standby signal 


from a TIM that had no transaction), the interpreter was to 


signal the TIM to "unlock." If such a signal did net foll 
immediately upon the scan cycle, the TIM was to “lock vo." 


The “unlock” signal was to indicate registration of the bet 


(or simply to act as an added check in the case of the TT™ 


with no transaction). The interpreter was also to make 


several types of checks against malfunction or erroneous 
betting. 


The fourth element in the data accumulator was to be eg 


memory whose function was to store information required far 
. : : . | 
computations and for print-out or visual display. One section 


of the memory was to store the total wagers on each horse 


entered in the race in the appropriate win or place or show 


! 
‘ 
' 
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pool. A second section of the memory was to store the total | 
} 
for each TIM using the same dollar figures that were added to 
| 
| 


' 


| 


The fourth major component comprised in the totalisator 


make up the pool totals for each horse. A detailed print-out 


of the TIM was to he automatically available. 


i 


recompute the odds at the completion of each scan of the 


| 
| 
| | 
system proposed was the computer. It was to compute and | 
| 
TIMs and store the odds data for posting at frequent inter- | 
| vals. At the end of the race the pay off was to be peneniet| 
| and availab’e for posting within five seconds. The computer | 
| 
memory was to store the data needed for pay off results as | 
| 
| 


well as other constants required to determine the odds. 


| 
| 


| 


exhibit the amounts bet on each horse for win, place anc | 


The £!fth major component comprised in the totai- 


isator system was to be the display equipment. It was to 


The display material was to be brought up to date every 
70 seconds. A local display panel was to be provided for 


monitoring the data before it was fed to the main display 


| 


| 
| 
| 
| 
show, the total win, place and show pools, and the odds. 
| 


board (usually in the infield). After each race the payoffs | 


| 


| 
| 
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were to be displayed as soon as they had been computed and 
monitored. 

Discussions between Digitronics and Roosevelt 
Raceway continued over a protracted period and by November 


of 1959 the parties were talking in terms of first building 


| 

| 

| 
| | 
| 
| 
a prototype or "simulator" on a small scale to demonstrate 
how the actual system of ticket dispensing, computation and 
display would function for both daily double and regular 
operations. A sort of specification was then prepared | 
| (Ex.94-A) and later incorporated in Ex.AP but it dealt | 
essentially inwhat the prototype would do and show and | 
how it would differ from the production model that was 
also in contemplation, and it did not give any specifi- 
cation of its components and system. However, enough 
appears from it to indicate that it was at least roughly 
compatible with the May 11, 1959, outline of the prelimin- 
ary proposal so far as the system envisioned was concerned. 

The outline for the demonstrator was included as 

the first of the exhibits or appendices annexed to the 
agreement (Ex.AP) ultimately made between Westbury 
Electronics Corp. and Digitronics which was under discussion | 
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12. 
from December 1959 and which was in form dated January 31, 


1961 but which in fact was signed somewhat later, and after 


the failure of a protracted effort to secure the partici- 


pation in the venture of Yonkers Raceway, Inc., "Exhibit B," 


(Ex.94B), incorporated in that agreement (Exhibit AP), was 
apparently prepared in February of 1960. Exhibit 948 
visualized a 470 TIM installation about a quarter of which 
would be daily double TIMs. Exhibit 94B visualized a plan 
which would provide for a scan of each TIM four time per 
second. A scan sequence in terms of win, place and show by 
denominations was assumed; and it was planned that each TIM 
should be scanned even if locked and unused, the effect of 
such a scan being a zero accumulation. The scanner was to 
feed its information into the central unit. The central 


memory for accumulating information was to be of two units, 


one to be called tne "window" memory, which would accumulate 


the total transactions for each horse at each window, pro- 
viding information to an individual high-speed printer. 
The second unit of the memory was the parimutvel memory 
which was to accumulate the betting data for each of the 


win, place and show pools for each of the horses (Ex.94B, 


Figure 3-A). In the central unit both parimutuel calculatio 
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components would be duplicated, each computation would be j 


done twice, and the results would be compared with a previous 
computation on that machine as well as the computation on the 
duplicate machine. In addition the data would be checked | 
into and out of the memory. The operator of the entire 

machine by operating an appropriate control on the central 


panel could bypass any defective section of the dual machine 


for repair while the rest continued toqerate. The "window" | 
memory (i.e., TIM memory) would serve as an additional Romer, 


since the amounts bet could be calculated, if need were, from 
| 


the individual TIM accumulation of transactions for each post- 

i 
position in each race by the betting denomination and finish- 
classification of that TIM. "“Sxu.ibit B" annexed to Exhibit | 
AP (i.e., Ex. 94-B) visualized that the basic unit for the | 


entire machine wonld be the "timer unit," which was to 


"enable" data into and out of the memory, and cause the selectiq 


of the appropriate window machine for interrogation during 
the TIM scan; during the computation the t’.:er would arrange 
for a different sequence of accesses to the memory, as re- 


quired by the computational procedure. In the system of Ex. 


| 94-B during a scan, as a TIM is examined, the selected horse | 


number will include a check signa. which the central 
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computation in the central unit is satisfactory, a “confirm! 


signal would be sent back to the TIM. Receipt of that 


, : : ‘ 
unit would examine; if satisfactory, and if the resultant 
= signal would permit the TIM to issue the betting 
iP boon Absent a "confirm" signal the TIM would lock up - 
the 
a result that either mechanical defect or/"scratching" 


of a horse could precipitate. 


Under the proposed system "memory" would be of the 
| 


arrangement would accomodate a total of 12 bits (that is 


( ll a magnetic imprint on a tiny annulus), eleven to be used 


| 
| 
! 
“coincident current magnetic core type." The memory 
| oF data and one as a parity check. Each time a total | 


|| from the memory it was to be checked for ar odd number of 
' | 


! 


| 
| 
’ : , ' : | 
| bits as well as for identity with the quantity being read 


out of the duplicate memory. Once every 70 seconds during 


{ 
| the constant scanning of the memory an odds computation 


i 


would be performed. The bets were to be translated into | 
| 


| 4 
; dollars as the computation occurred. Since the TIMs would | 


be identified and their denomination and win, place or viel 


classification known, the raw storage element would be the 


{ 
{ 
} 


; number of bets at each TIM, but in the memory they would 
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by their appropriate dollar amounts to give the total of the 
pool for each finishing position. 

At the end of the betting the output of the TIM memo 
was to control a high speed printer. This was to print-ovt 
the number of wagers at each TIM on each of the maximum of 1 
horses that can be entered in a race at Roosevelt Raceway. 
Calculating room and infield displays were to be provided 
in considerable detail. 


The part of Exhibit 94B (page 7, et seq.), dealing 


circuitry and its relation to the demonstrator. To initiate 


the betting, an operator at the central control must press 


with the operation of the system, gives a clearer idea of . 
| 
| 


the "start bet” control button and, by so doing, allow the 
issuance of tickets by the TIMs. Depressing the start bet 
control button clears the memory and initiates the scanning 
of all the TIMs. (This is the initial clear sic ial (ICL) 
of the patent, which originates at the console as shown in 
plaintiff's Exhibit 4 which combines FigureslA andlB of the 
patent). Probable odds and money totals are displayed and 
the operation continues until the end-bet control button is 


pushed. Whenever a horse is scratched, the operator depressés 


| 
the "scratch" button for that horse number, and that prevents 
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any TIM from issuing a ticket on the scratched horse. (This 


is indicated in Exhibit 4 at the console in the series of 
SKW keys or levers which are numbered from 1 to N.) At each 
TIM at the end of the race, a printout of the individual 
horse transactions at that TIM is effected. When the winner 
has been determined, the control operator can press the Win 
button and the button for the appropriate horse (or - in 
the case of a dead heat - horses) and the "calculate" button; 
the result is to display in the calculating room the payoff | 
on the inning horses. Similarly, the calculation and display 


are made for the show and pli horses. A complete break- 


down of the central system is backed up by the accessibility | 
| 
of the individual paper tapes of all transactions kept at | 
each TIM as the wagers are made. These are fed into an of¢-| 
line window totalizer which is in effect a high speed paper 
tape reader and an accumulation facility. 
Under the "physical déscription" portion of Exhibit 


| 


94B, the presentation explains that electronic data gathering, 


calculation and control units, as well as the display and | 
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printout units, will be at the central location, and that 


oa, 


+ 


the electronic memory and calculation circuits would be 


which could be arranged to determine the wager derromination 


housed in ten racks, one of the racks including the Fugboard 
and nature (as between win, place and show) of the TIMs. 


Scanning is to be by a central electronic scanning unit, and 


a control console would give the operator control of the 


displays and printouts; the console would include switches, | 


buttons and associated indicators arranged for convenient 


operation. In addition, there are to be at the central 


control location (as noted above) a high speed 48 column 


printer to provide the printouts, earlier described; the 


printer would operate at 600 lines per minute; a pair of 


lister type printers would provide a 10 column, 3 line per 
second printout. These listers could also function as 
standby equipment for the high speed printer above described 
There would also be included a perforated-tape reader to | 
read the tape and cause the printout on the listers during 
off-line totalizing. 

The presentation describes also, at page 14, the as) 


of errors that the system would be able to detect and make 


provision against. It notes that two processes occur | 
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simultaneously as the system operates: first, accumulation 

of the number of bets at each betting denomination for each 

horse and in each of the win, place or show pools and, ee 
accumulation of the number of bets for each horse at each 


(the MEMA and WM of the patent). It describes a four 


| 
| 


check on the first process consisting in performance of 

process by two computing sections, each of which checks | 
both against itself and against the other. The second process 
is subject to only a two way checx since it does each eee > 


twice and thus checks against itself. The first process at 


used to determine the parimutuel betting operation and cannot 
permit error or down time. Transient error is to be instantly 
detected and signalled to the operator, but the machine re. 
automa’:ically select the section which is providing the correct 
answer and establish the correct answer in both of the dupli 
cating sections. Hence, a transient error, it is provided, 
might be detected and corrected by the computer and thus be 
classed as a detected and corrected error If in the first 

of the two processes one side fails to operate at all, it 


would report "error" to the opersior and could be taken out 


of action by operator intervention. Such an event is 
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described as an "outage" error. During such an outage the 
parimutuel section will be operating essentially on the same | 
basis as the TIM sections, that is, it will de each calculation 
twice and check the second result against the first. Any 
detected error is reported in detail to the operator while th 


TIM scanning process continues. Detected and reported errors 


horse number involved in the error. Since an error trans- 


e 
| 

take the shape of printouts on the lister of the TIM and 
' 


action is never entered in the totalizing memory, a TIM with | 
a defective machine can continually report defective data 
which will not be accéptable to the computer, and such a 
window will be automatically locked up at each scan regard- 
less of the ticket seller's efforts. This type of error voulf 
be classed as a "window-lockup" error. | 
Exhibit AP was not actually signed until over a year 
after its Exhibits A and B (Exhihits 94A and 94B respectively 
in the present suit) were prepared. Meanwhile there was a 
protracted effort to bring Yonkers Raceway into the trans- 


action and a good deal of discussion within Roosevelt Raceway's 


organization about how to handle the Amtote situation. The 
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1960 racing season, and Roosevelt Raceway was anxious to | 
change that relation materially. At the same time that | 
| Roosevelt was considering trying to work out radical changes 
in its relation with Amtote, it was PERSE en ype possi- 


bility of an arrangement with Western Totalizator Company, 


identified with Joseph Lease as its principal negotiator and 


perhaps a principal in the firm. At the same time, nego- 


| 
|. 
apparently a subsidiary of American Dryer Corporation and 
| tiations with Digitronics were pushed along in the general | 
| framework of spending something like $100,000 for a proto- 
type to be followed by a complete installation at a cost | 
| approximating $1,100,000. Roosevelt Raceway's ideas eubiewend, 
as the draft agreement indicates, a visualization that it 
would itself get into the totalizator providing business. 


Digitronics was not unaware that it was at least possible that 


Roosevelt Raceway was simply playing it offaainst Amtote, " 


Digitronics prepared itself in some circumstances to see 


Amtote, providing Amtote with electronic know-how for the 
modernization of its equipment and taking advantage of 


Amtote's position and experience as well as its specific 


whether it could not form some kind of alliance or other wit 
| 
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TIMs successfully used by Amtote in its electromechanical 
installations. By late March 1960, Digitronics was becomin 
convinced that Roosevelt Raceway might well decide ‘i the 
prototype at least, and near the end of March, 1960 Roosevel 
Raceway had an experienced man in effect go over the 
Digitronics materials. His report approved the Exhibit 94B 


* * : . | 
proposal as satisfactory for acceptance but he had criticisms 
| 


of details, particularly with respect to error frequency. | 
On March 31, 1960 the executive committee of Roosevelt Race-! 
way was told that an investigation of Digitronics installations 
at Bache & Co., Merrill Lynch, Pierce, Fenner & Smith and | 

| 


' 


other brokerage firms had been made and that the installations 
were said to operate to complete satisfaction. It was also 
reported that the electrical engineer who had been hired to 
check up on Digitronics had discussed with Digitronics 


engineers “the method and system which they intend to initia 


that he had checked on their ability to produce and their 


| 
H 
1 
in the manufacture of the machines to be designed and —y 


time table for completing the prototype, and that apparently 
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he had found nothing wrong with them; it was reported to 


the executive committee that the retained expert had ex- 


and expressed his belief that an electronic installation was | 
capable of much greater reliability than an electrical in- 
stallation. It was thought that the equipment could be 
installed at Roosevelt Raceway for a sum not to exceed 
$1,200,000, independent of the prototype, which was not to 
exceed $100,000 in cost; the executive committee recognized : 


that the Investment would be depreciable for tax purposes 


| 
1 
and would, in addition, eliminate the cost for commission and 
| 


rental incurred with Amtote which amounted to $473,000 for 
1959. In light of all this, it was recommended to the 
committee that the president of the Raceway be authorized to 
negotiate with Digitronics for the best possible terms. At 
the next Directors' meeting, on April 19, 1960, there was an 
authorization to contract with Digitronics on the basis of 
the proposals submitted by Digitronics; under these Roosevel 
would acquire a 47 1/2% interest in a distributing company, 
Yonkers would acquire another 47 1/2% and Digitronics the 


remaining 5%. 
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The negotiations dragged on in the contemplation that 
a new company, Westbury Electronicc Corporation, would be 
the vehicle of acquisition of the electronic equipment and 
act as a means of entry into the distribution of such equip- 
ment, and it was emphasized that, after the building of a 


prototype, and subject to its being approved by the New York | 


Racing Commission, or by Raceway itself, there would then be 


: 
| 
| 
| 


an undertakine to build and complete the first totalizator by, 
December 31, 1962 at a cost of $1,215,000. As nothings had 
come to a head, finally, at the last part of May, Roosevelt 
in effect requested Digitronics to proceed on a letter-of< 
intent basis (because of the importance of Digitronics's 
proceeding immediately to place the necessary orders for 
components of the prototype); in its letter to Digitronics, 
Roosevelt Raceway undertook to save Digitronics harmless fr 
any liability under a contract made by Digitronics and 
American Electronics for the production of prototype TIMs an 
such other expenses as Digitronics might incur through its 
engineering and other work performed for the benefit of the 


contract and in anticipation of its execution. It was under- 
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stood that the indemnity would cease and terminate upon 


execution of the master contract. 


Evidently, work did proceed at that time. On June 1 


i 
} 
' 
! 
f 
| 


Digitronics reported to its directors that the formal contract 
to be executed with Westbury Electronics Corporation was being 
delayed because of difficulties encountered with Yonkers, but! 
that Digitronics was proceeding on the basis of the letter of! 
intent with the building of the prototype for Westbury | 
Electronics, to be ready by December 1960. By the time of | 
the publication of its year end report to its stockholders - 
June 30, 1960, Digitronics felt able to characterize the work! 
on the Roosevelt Raceway prototype as "Among the more 
spectacular systems designed during the year." The prototype, 
was described as "an electronic totalizator which should 
demonstrate, at greatly accelerated speeds and accuracy (and 
| 
at sharply lower cost), the electronic recording and computing 
of bets at the harness and thoroughbree race tracks through- 
out the world." 
It will have been noted that the letter of intent re- 
| 
| 


ferred to the acquisition of TIMs from American Electronics, 


Inc.; mnowever, Digitronics was also, through the ubiquitous 
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Joseph Lease, put in touch with Bell Punch Company, Ltd. in 
London with a view to working something out to wed the TIMs 
of Bell Punch and the electronics of Digitronics; and work 
was going forward also with Taller & Cooper on the production 
of Hohmann TIMs (two of which were in the end used with | 
the prototype). | 
While the work was going forward at Digitronics, | 
Joseph Lease, for Western Totalizator, continued to put | 
forward to Roosevelt Raceway his competing equipment and to | 
disparage Digitronics. Meanwhile, Roosevelt Raceway's efforts 
to negotiate effectively with Amtote had pretty much failed, | 
and, by the end of September, Roosevelt Raceway, although 
encouraged by Digitronics's reports of progress with the 
prototype, had questions in its own mind about whether the 
equipment could be fully operable and able to serve the 


raceway by May 1961. Accordingly Roosevelt Raceway reconciled 


itself to negotiating the best terms it could with Amtote 


at the raceway. Still negotiations were being conducted wit 
the Yonkers Raceway, and nominally with Digitronics, while 
(at the end of September) it was expected that by November 15 


tre prototype would be ready for demonstration. 


| 
| 
looking toward a five year contract with Amtote for mee: 
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In this period in which work was getting underway 
on the actual building of the prototype, after the prepara- 
tion of the "Exhibit A" and "Exhibit B," (Exs. 94A, 94B). 
specifications annexed to the contract Exhibit AP, the 
work at Digitronics was under the direction of Kiehlson; 
the overall logic was apparently in large part, if not 


entirely, supplied by Shaw of Electronics. 


The connection of Mr. Weida with the project at 
Digitronics (where it was identified as Job 4726) dates from | 
shortly after Labor Day of 1960 Shaw was an experienced | 
system and logic design man who had worked on one of the | 
historic computers, the ENIAC; he had been in computer ! 
technology from the late '40s. The logic was well in hand, 
and Weida got a lengthy logic write-up from Shaw when the | 
work was turned over to him; much of the construction of | 
the jrototype was complete, and much of the wiring done; it 
was essentially Weida's job to follow through to get oper- 
ability. The equipment was complete as a first go-around, 
but it had certainly not been debugged. It was first eerey 
up in mid to late September, but it did not at once work. | 
| 
| 
| 
| 


There was at least one specific blunder in the system as it 


vemeennanenemese . = 
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then existed - in the odds computation and payout part - | 
and that had to be planned around. The first demonstration | 
of the prototype was in mid November (see Exhibits CP, 89, | 


89A, and AO). The first demonstration, planned for mid- 


November 1960, was not to include demonstrating the daily 


prototype. 


double, but only the regular betting capabilities of the 
| 
| 


By January 18, 1961, Digitronics was taking the view 
that production of the prototype was then virtually completed 
but that, because of the difficulties with the Taller & Cooper 
TIMs, the completion of which Digitronics had had to take | 
over, costs of the prototype would be closer to $150,000 | 
than to $100,000; it was also indicated that the snktos panes 
cost of the first totalizator would be $1,500,000 rather thar 
$1,225,000. At this time Digitronics was rere impatient 
with the delay in signing the contract and sought to threate 
Rooseveit Raceway with abandoning the transaction after 
delivery of ent: eeaennts for the prototype; that threat was 
met with Roosevelt Raceway's insistence that Digitronics 


could not expect payment for the prototype on contract terms 


if it abandoned the undertaking to complete the first 
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totalizator. 


| 
| Pinaliy, on January 30, 1961, Westbury Zlectronic Cor 


was organized. At the same time, the Digitronics-Westbury 


| 
P 
| 
agreement was put in substantially final form, except that | 
it still assumed and provided for the participation of Yonkers. 
| 
It was dated at January 31, 1961, and wae signed by 
| 
Digitronics and Westbury, although, perhaps not until some 
days after its date. It continued to have as its "Exhibits | 
A" and "B", respectively, the November 1959 specification for 
| 
the prototyp2? (Ex. 94A) and the February 1950 specification 
| 
for the first totalizator-(Ex. 94B). There was also prepared 


' 
and ultimately signed by Westbury and Digitronics a guarantee 
by Westbury under the totalizator agreement and service 


| 
| 
agreements between Westbury and Digitronics. It had been | 
contemplated that Yonkers would also give a 50% guarantee, | 
but with the later withdrawal of Yonkers from the matter, - | 
that portion of the agreement was stricken out. | 
A copy of the agreement was sent to the New York Stat 


| 
Harness Racing Commission under date of February 12, 1961, | 
and about February 23, 1961, Roosevelt arranged to put 

j 


eon, 
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| 
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$150,000 into Westbury - $99,000 of it as a loan and the 
balance as the price for 51% of the stock - the $150,000 to 
be used to pay for the prototype. 

The agreement of January 31, 1961, provided in para- 
graph 2 that Digitronics agreed "to design, manufacture, sel 
and deliver to Westbury, and Westbury agrees to purchase 
Digitronics, a Prototype, meeting the specifications set 
forth in Exhibit '‘A‘' hereto, and the First Totalizator 
meeting the specification set forth in Exhibit 'B’ ...." 
There was prepared a proposed modification of the contract 
which would have altered paragraph 2 to provide that 
Digitronics agreed "to design and produce a Prototype 
meeting the specifications ... and agrees to design, manu- 


facture, sell and deliver to Westbury, and Westbury agrees t 


purchase from Digitronics, the First Totalizator, etc." 


Paragraph 3 of the agreement, which referred to delivery of 


the prototype and satisfactory completion of the acceptance 
test, would have been modified to strike out the reference 
to "delivery." Similarly in paragraph 4 a reference to 


delivery ef the prototype would have been stricken out, 
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leaving simply references to completing the prototype. 


There is no competent evidence that amendatory agreementwas 
executed by the parties. One copy of it was, indeed, signed 
by the president of Digitronics, but it does not appear that 


Westbury ever signed it. If the agreement had any purpose, 


| 
| 
it was apparently to make the formal point that there was 
not a “sale” of the prototype. The prototypes was, in fact, 
| first set up an? demonstrated at Digitronics. Somewhere at 
| or about the end of March 1961, Digitronics prepared and 


sent to Westbury a bill for $150,000 for the prototypes 


whereof $150,000 was invoiced to Westbury. The prototype 
was moved to Roosevelt Raceway in early September 1962. 


Demonstrations of the prototype after that date took place 


at Roosevelt under the supervision of Digitronics personnel. 
was 
Ultimately the prototype/stored at Roosevelt Raceway and 


eee 


is still there. In April 1961, when Yonkers Raceway had 


fairly clearly retired from the transaction, Digitronics 


for an agreed price of $49,000. 
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showing total material cost and labor charges of $158,478.31 
| 
| 
| 
| 
| 


{ 
| 
| in effect took up the Yonkers share of the stock of Westbury 
| 
| 
| 


Roosevelt Raceway, the president of the raceway advised the 
stockholders that Digitronics had completed a prototype 

of an electronic totezl*zator for Roosevelt eiaiia baie addea, 
"It operates to the fullest extent we would require. At the 
moment it is custom built." Later, in the meeting, commenting 
on Digitronics (and in the context of justifying the Raceway 
investment in Westbury) the president advised the stock- 
holders ttit Digitronics “have developed an electronic 


totalizator that will revolutionize the tote business." 


The actual payment -of money into Westbury Electronic 


date formal financing agreements were executed between 


did not take place until on or about May 1, 1961; at that 
| 


Digitronics and Roosevelt Raceway. About May 2, 1961 the 
Westbury Electronic Corp. formally opened its bank account 
with Morgan Guaranty. On May 10 Westbury drew its check on 
Morgan Guaranty to the order of Digitronics for $149,000 
apparently in payment "on account, for design, development 
and production" of an invoice of Digitronics dated March 31 
1961 which set up total chargeable production costs 


contract of $158,478.31. 
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Evidently, at this time, it was recognized that the 


Hohmann TIM would not do, and in late May, Lease of Western 


Digitronics; he pointed out certain of its differences from 


| the Digitronics-Hohmann TIM; these he attributed to the fact | 


| that the circuitry of the Digitronics system required the 
TIM sensing unit to be in constant rotation so that the 
circuit would be open and waiting for the next operation. 

| 


| Totalizator Co. undertook to send one of his used TIMs to 
| 

| 

| He volunteered the comment that, "Your circuit, like most 
| 


electronic circuits, is not likely tc be patentable and 


follows the usual electronic conputer intricacies." 


At the May 26, 1961 directors' meeting of Westbury, 


! consideration was given to the TIM question, the possible | 


| | 


availability of Bell Punch TIMs and the alternative of — 


| different manufacturers to make the Hohmann type TIM. At | 
| the same meeting, Wesbury considered the question of prodrcing 


| a totalizator system for testing and demonstration, and 
Haight, president both of Westbury and of Digitronics, 


suggested that a 100 window machine (75 regular and 25 daily 


double windows) be produced by Digitronics for delivery and 


installation at Roosevelt Raceway at the end of the spring 


| 
| 
| 
| 
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| season in 1962 wnen it could be vigorously tested and demon- 


strated to possible customers. Haight estimated the cost at 


$800,000 including TIMs, of which $200,000 would represent | 
| 


necessary development costs. Westbury resolved to place an 
order for such a First Totalizator (hereinafter the First 
Tote), the order for the TIMs to be delayed for the present. 
This did not fit the terms of the agreement of January 31, 
1961, which contemplated that the First Tote would be manu- 
factured and completed in accordance with Exhibit "B" 
(Exhibit 94B), provided the required approval had been 


obtained on the basis of the prototype. Obviously, the Firs 


SS eee 


Tote in contemplation at the May 26 meeting was not the 470 
TIM installation of Exhibit "B" (Exhibit 94B) attached to 


Exhibit AP which was to cost not more than $1,500,000 and 


which was to be delivered by June 30, 1962 provided the 


required approvals had been given, or the First Tote ordered 


by not later than June 30; L961. 


—  —$<—$ ———$——_______—_— 


In the early days of June 1961 Haight tried to interest 


NYRA in the electronic tote. On July 1, 1961 Alvin Weil, in) 


his capacity as an officer of Westbury, offered to a French 


race-track entrepreneur a prototype demonstration and 
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solicited an order for electronic aggregating and related 
equipment for parimutuel betting in France on a large scale, 
indicating the need for some developmental time for particu- 
lar requests that went beyond the prototyps, and stating 
that "At present we are merely attempting to prove that 
existing techniques now utilized in other fields, may be 
adapted to the needs of a multiple issuer." 

On July 21, 1961 an employee of Digitronics furnished 
to Haight, its president and an officer of Westbury, the 
presentation that the employee had used in seeking to intere 
an Italian group in the all-electronic Totalizator. The 
presentation stated that the prototype had been produced and 
successfully demonstrated, and that the all-electronic 
parimutual system consisted of a complete tote center, TIMs, 
and infield display board, and other remote display boards 
around the trac, and that the tote center consisted of a 
scanner, aggregator, odds computer, payoff computer, tote 
center display panel, and printout facilities. Describing 
the functioning of the system, the presentation stated that 
as wagers are made at the TIMs, tickets are issued by the 


TIMs and that. as each ticket is issued, the wager data are 


| 
| 
| 
| 
| 
st 


| 
| 


| 
| 
| 
| 
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automatically tiransmitted to the tote center (including the 
amount of the wager, the number of the horse and the desig- 
nated pool). It was stated that at the tote center the data 


are entered in the "memory" and checked for accuracy. The 


data then enter the aggregator, which accumulates all trans- 


actions, and thence go on to the odds computer. The nse 


it was said, translated all transactions into dollars and 
calculated the probable odds. The odds computations and 


totals wagered on each horse in each pool are then transmitted 


to and displayed at the tote center display panel, the infield 
display board, and scisaaians Seine boards ineant the track. 

At the same time, the figures are ptinted out on paper, 
including the totals wagered on each horse in each category. 
After each race the payoff computer calculates the payoff fo 
win, place and show and the amounts due the state for tax an 


to the track for breakage. The presentation noted that all 


this was done electronically, "and the heart of the entire 


system is the tiny magnetic memory core. It is this tiny 
element which permits the computers and other equipment to 
function so rapidly, accurately and dependably." The tote 


center, it was said, would cope with scratches, dead heats 


| 


IM teins lth esl Dstt ca stint apes adat hasta taaitsiite eam 


| and other variables. The TIMs were described as specifically 


designed to function with an all-electronic totalizator and 
to perform more functions than their counterparts used in 


electromechanical systems. The basic function of the aggre- |; 


gator was described as being to accept all details of all | 


transactions from the TIMs, and to reject unacceptable wagers, 


| 
| 
} 


| for example, an attempted wager on a scratched entry, inter- 


| @icting the issuance by any TIMs of a ticket on a scratch. 


| 
The aggregator accepts data from the TIM*. stores them in 


the magnetic memory cores, keeps all data by number of horse, 


sem 


denomination of wager and win or place or show pool, and 
duplicates the records kept at each sales window by its TIM. 


The computers make all required calculations including odds | 


and daily doubles and payoff data. Accuracy in transmitting | 


| data from TIM to tote center is assured through use of a | 


special checking code. Two computers are used to check every 


step in each calculation, with the totals of each computer | 


| being checked against those of the other. Each computer can 


also do its computations twice further to reduce the risk of | 


| error, and both computers have internal checking features. 


Pini 
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A little later in July 1961, Auerbach, as then presi- 


dent of Digitronics, wrote Bell Punch Co. in London referrin 


to his visit there in 1960 and to a discussion on that 


| 
visit of the application of electronic techniques to abies 
parimutuel equipment. The letter stated that Digitronics a 
constructed a prototype electronic totalizator to demonstrate 
the feasibility of digital electronic technique as an | 
economical solution to race track problems. Stating that wd 
prototype system had been demonstrated successfully to many | 
interested groups, Auerbach said that the company had completed 
arrangements to sell its first 100 window system, that the 
system was under construction, and that Digitronics was 


prepared, but indisposed, to make its own TIMs. Auerbach, 


therefore, inquired whether Bell Punch would quote him on 


100, 300 and 500 unit quantities of Bell Punch TIMs with 
provision for up to 15 runners, plus a second quotation on 


the same quantities for only 10 runners or trotters. 


on July 28, 1961 to see the Clary solid state computer, IBM 
printout unit, programming arrangement, and controls for 


| 
Meanwhile, Lynch of Roosevelt Raceway visited ene, | 
’ | 
caleulation procedure there in use. The equipment was | 

| 
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embodied, Lynch said, in a desk sized console which contained 
controls for the runners and for odds in connection with the 
infield display board. The Clary computer was being ne 
for exhibition purposes in parallel with the original model 
Burroughs computer; it differed from the Burroughs in being 
more compact and somewhat faster; it had simpler inputs for) 
the race finish, and the ability to accept a "new call" in 
place or show finishes without recalculating the entire 


finish. Lynch timed the equipment at 1 minute and 25 seconds 


and at 1 minute and 20 seconds for two finishes; that, he | 
| 


said, compared with Roosevelt's best manual time of 1 minute) 


15 seconds; however, he thought that the Aqueduct system had 


much better capacity for recalculating when there was a : 
change in calls. Lynch concluded that, wrile not basically | 


much faster than the best manual showings, the automatic | 
equipment would be consistently quicker, not so variable, and 
| 


would require considerably less personnel, making possible a | 
or 


| 
| 
savings in payroll of $130.75 a day (plus fringe benefits) fo 
| 
| 
| 
| 
| 
| 


a rental price of about $110 per day. 


Under date of August 15, 1961, Westbury formally 
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Tote for $800,000 or 130% of production costs, whichever was 
| 

| lower. The TIM to be used in the system was to be chosen by 
| Westbury on or before January l, 1952. 

| On October 14, 1961 Alvin Weil for Westbury answered 

} an inquiry about electronic equipment by stating that "the 
Totalisator system about which you inquire is in proto-type 

| and has not as yet been developed for sale." The letter 

| continued by saying that Weil wondered about the inquiry 
since the system was an "extremely specialized system which 
{ | would be of interest to racetrack operators.” 

] Apparently, Digitronics was having difficulty arranging 


for satisfactory TIMs. A trip was made to Montreal, there 


to examine certain TIM equipment, drawings and tooling of 
Joly Mfg. Co. The result was a report that they apparently 
had neither the tooling, the drawings, nor the personnel to 


| 
| 
| 
| 
| do a job of producing Bell Punch type TIMs. Jotted on the 
| 


Bell Punch had told Auerbach that Digitronics would buy Bell 
| Punch TIMs directly from Amtcte, which, apparently, was 
|| believed to contol any distribution of Bell Punch TIMs in 


the linited States, An anproach to Amtote is reflected 


id 
pe 
fu 


| 
| 
| 
back of this communication was a note to the effect that 
| 
| 
| 
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letter of January 12, 1962 (Exhibit CW) in which Digitronics ; 
acknowledged receipt from Amtote of one Bell -unch double 


machine, noted the absence of certain reject mechanisms from. 

| 
it, and asked whether it could be purchased without the | 
| 
| 


wiring and relays but with the motor, all solenoids, takeoff! 


switches, etc. and (since it would be without those wixings) | 
at a reduced price. | 
Meanwhile, and certainly in advance of February 27, 
1962, when completed copies of the brochure were mailed out 
to Kambex Corporation in New York (Exhibit cx), Westbury had | 
prepared a brochure entitled "Westbury Electronic Corp. 
presents the world's first ALL-ELECTRONIC TOTALIZATOR." 
The 14 page booklet was illustrated with certain pictures 
of the prototype taken in June 1961. Among other things, 
the pictures snowed the Hohmann TIMs,and four cabinets 
opened so that their contents could be seen; the cabinets 
were indicated as being, from left tofight, the scanner, the| 
aggregator, the odds computer, and the payoff computer. An | 


electronic module card was also pictured, one of the very 


large number of such cards used in the Totalizator. Also | 


included were pictures of the cabinets located at the central 
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control area closed and partly open. The equipment was said! 


| 
| 


to be all-electronic parimutuel system equipment consisting 


of a complete tote center, TIMs, an infield tote display 


board and other remote display boards around the track. The 
tote center was said to consist of a scanner, aggregator, 
odds computer, payoff computer, a tote center display panel, | 
and printout facilities. In the all-electronic Totalizator, 
the brochure stated, all totalizing and calculating was 


accomplished with pure electronic digital solid-state equip-| 


| 
f 
| 
| 
| 
| 
ment with no moving parts. The elements, it was said, were | 
sinall and compact and utilized electronic module cards, the | 
same as those used in rockets, satellites, and space wehicles; 
they offered compactness, durability and dependability, | 


virtually never wearing out, according to the brochure. The 


brochure stated that although the all-electronic totalizator 
performed many more functions than the electromechanical 


system, it occupied only 1/3 the space, the use of solid- 


state electronic m@mponents - such as module cards, diodes, 


transistors and magnetic memory cores to rep! ce large, bulky 


stepping switches and other electro-mechanical equipment, 
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resulting in a much more compact system. The flow sheet of 
the system was described thus: As regular and daily double 
wagers are made at the TIMs, tickets are issued; before a 
ticket is issued, the transaction is automatically trans- 
| 


mitted to the tote center, and, only when the wager has been 


| 
| 
registered, does the TIM emit the betting ticket; the data on 


the wager consist of the amount of the bet, the horse's 
number, and the win, place or show pool to which the bet wits 
go; in the tote center the data are entered into the fully | 
electronic memory and are checked for accuracy. The data | 
then go into jue aggregator which accumulates all transactions. 
Thence the data go to the odds computer, which translates all 
transactions into dollars and calculates the probable odds, 

and this information is then transmitted to and displayed on 
the tote center display panel, the infield tote display board, 
and the remote display boards around the track. For each 

race, the brochure continued, there is a continuous display 
nf the total win, place and show pools and of the individual | 


horse totals for each pool, the display cycling every 70 


seconds. Updating takes about one second to complete. After 


reossible payoffs for the daily double are 


ae 
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displayed. After the TIMs are closed, the information is 
printed out on paper, the print-out including the number of 


transactions for each horse in each wager category, th 


| 
dollar totals wagered on each horse in each category,and vm 
number of wagers on each horse at each TIM. At the end of 
each race, the payoff computer calculates the payoff; it 
also computes the possible daily double payoffs, the final 


daily double payoff, and the amounts due to track and state, 


including breakage. All these operations are done electron- 


ically "and the heart of the entire system is the tiny 
magnetic memory core. It ‘is this tiny element wnich permits 
the computers and other equipment to function so rapidly, 


accurately and dependably." The brochure explained that eaci 


| 
! 
| 
| 
| 
| 
; 
| 


TIM can, from the tote center, be redesignated so as to 
change it from a window of one denomination to another, or 


so as to render it inoperative. The tote center is also to 


case of a scratch, the tote center instructs the TIMs not t 


la 


cope with scratches, dead heats and other variables, in 4 
accept bets on the scratch. The operation of a single cule 


button will remove the total pool involving that horse from 
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brochure continued: each TIM takes slightly more than half 


a second to report the details of the wager to the tote center 


and issue a ticket to the bettor regardless of how many 
wagers are being made. All machines are scanned four times 


every second whether the installation is small, or one of 


1,000 windows. The brochure stated: in addition to reporting 


transactions to the tote center, a record is kept of all 
transactions for each race, for each TIM for each window, 
and that for the regular machines, a counter is used to 
record the number of wagers passing through the machine in 
each race, and, for the daily double machines, a perforated 
paper tape is punched to record each transaction so that if 
the entire tote center is destroyed, wagering can continue, 
and records of all transactions can beobtained from the TIM 


re mrds to permit hand calculation of the payoff. The 


brochure explained: the basic function of the aggregator is 
to accept all the detaiis of all transactions from the TIMs; 


it accumulates the number of wagers in each denomin-tion for 


each horse and for each finish-position pool. The data are 
subject to a four way check through the duplex operation 


where each computer checks both against itself and against 
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the other. The aggregator accumulates the number of wagers 
for each horse at each TIM subject to a two way check 
internal to itself. The aggregator rejects unacceptable 
wagers - for example, a wager sought to be placed on a 
scratch - and does not allow the TIM to issue a ticket on 
such an attempted wager. As the aggregator accepts data 
from the TIMs, it stores the data in the magnetic memory 
cores; in maintaining these data, it duplicates the records 
kept ‘at each window by the ticket issuing by the TIMs. 


Tne brochure stated: t!2 basic function of the computers is 


to do all of the required calculations, translating them int 


dollars. Totals for all race wagers and probable odds are 
calculated instantly with the probable odds calculation bein 
done every 70 seconds. After each race, the computers 
calculate the public payoff within 15 seconds after the orde 
of finish is punched into the central control units and in 
the case of the daily double, in about 10 seconds. Accuracy 
of transmission of the data from TIM to tote center is 
assured through use of a special checking code, and accuracy 


of calculation is assured by using two computers to check 
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sure they are accurate. In addition, each computer can do 
its own calculations twice - further to reduce the risk of 
error - and additional internal checking features are built 
in. (See Exhibit U and Exhibit 120) 

At the March 7, 1962 meeting of the Directors of 
Digitronics, Auerbach reported on the Italian totalizator 
situation; he indicated that preliminary talks pointed to a 
10 year contract with a 2% of gross handle being Westbury's 
income. 

At the Roosevelt Raceway stockholder's meeting of 
April 17, 1962, Alvin Weil, then president of Roosevelt 
Raceway, devoted an extended part of the meeting to discussio 
of Digitronics, Westbury Electronic, the prospects of the use 
of completely electronic parimutuel betting at Roosevelt, 
and exploitation of the market for such equipment through 
Westbury Electronic Corp., in which Roosevelt was a najority 
stockholder. Apparently display cards were used at the meeti g 
to explain the new tote system, and Mr. Weil used the familia 
statement that "the heart of this equipment is a little 


circular thing that could lie right in the center of the palm 
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information, holds it, sorts it and then puts it out when 
needed. " 


of these, of course, is whet takes together all of this 
In the latter part of May and the first days of June | 
1962, the plans of Digitronics and Westbury Electronic sana 
took the direction of completing the First Tote as an in- 
stallation of a 100 TIM system at Monticello Raceway about 
March 15, 1963, following a demonstration of adequacy at 

the Digitronics plant about February 1, 1963. The Monticell 
installation was to be utilized as well for taking bets at 


Vernon Downs and at Buffalo through some sort of long lines 
connection, while the control center remained at siieeitiaes 
That first installation was to be followed by the comp! tion 
of a large installation at Roosevelt Raceway by March 1,1964 


and the transfer at that time of the central control and 


computer units from Monticello to Westbury. It was visual- 


a 


ized that Aqueduct, too, would be added to the system in 


March 1964. The whole program, it was thought, might cost a 


————— 


much as $4 million, and, if extended to off-track betting in 
New York City (provided such betting was legalized), would 


also include facilities for that operation at another 


a 
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$400,000 of cost. At this point, the cost estimates assumed 
Bell Punch TIMs on the first installation with Westbury 
Electronic TIMs to be used thereafter. The ambitious ene 
was keyed to approval by the New York State Racing Comnissio 
of the Westbury Electronic equipment at the time of the 
initial demonstration at Digitronics in February 1963. Haight 
was in the course of going to England to negotiate with Bell 
Punch for 165 TIMs for use in the First Tote. To assure Bel 
Punch of payment, Westbury Electronic Corp.'s thin 
capitalization was to be supported by a Morgan Guaranty Trust 
Company guarantee backed up by Roosevelt Raceway. (See | 


Exhibits 122, CZ and BE) 


In early August the problem of getting hold of Bell 


| 
| 


Punch TIMs was still, as a practical matter, quite unsolved. 


There was discussion of maintaining pressure on Amtote to 


get Bell Punch TIMs from it, speculation about the taal 
of getting them from Joseph Lease via Canada, and the possi- 
bility that, at least for the hoped-for Italian installation 
London might be persuaded to supply Bell Punch TIMs directly | 


| 
| | 
| | 


for delivery in Italy, despite the risk that they might be 
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diverted from Italy to the United States. By the end of 
August, however, Digitronics was in touch with Australian 
Tote. 

Australian Tote indicated a willingness and ability 
to supply 190 TIMs by the year end of 1962, and Digitronics 
was interested in trying towork out some arrangement with 


Australian Tote to supply it with electronic components for 


seeing to it that Digitronics did not copy its devices. At 


the same time, Australian Tote indicated that IBM wanted to 


om 


| discuss not oly the design of Australian Tote's machines 
| of 


its TIMs; Australian Tote seemed to be concerned only with 
but also the buying/IBM's TIM requirements from Australian 


Tote. 
By early September 1962, the E.anning, somewhat changed, 
was tending to be that final assembly and erection of the 


First Tote might be at Roosevelt (rather than Monticello). 


Delivery of the First Tote was scheduled for February 1963. 


| 

| Still in the early part of September 1962, the nego- 
| tiation with Australian Tote was pressed, and it appeared 

| that a satisfactory arrangement could be worked out between 


Digitronics and Australian Tote, starting with the loan of 


on 
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two unmodified machines, all three to be used with the 
prototype for test purposes. Beyond that, the discussion 
was over ordering 165 additional machines that would be 


modified by substituting for their standard "selector arm 


cne machine to Digitronics, to be followed by the delivery 


mechanism" a push-button system and the addition of a relay 
and adjustment for use with 120 volt direct current rather 
than 50 volt current. It was visualized that the orders 
for the Australian Tote TIMs would fulfill the requirements 
at Monticello, the deliveries being staggered between the 


partial requirements for the February demonstration and the 


complete requirements for the March installation, presumably 
at Monticello. At the same time, however, discussions 
continued with Joseph Lease for the delivery from Joly Mfc. 
Co. in Montreal of 200 regular and 60 quinella TIMs of the 
Bell Punch type, 148 of which were said already to have been 


assembled for another race track which had failed to complet 


the purchase. These were supposed to be deliverable by the | 
end of January 1963. Digitronics wondered whether the person 
behind the Lease offer might not be Bell Punch itself, acting 
through Lease. In any event, the negotiation with Australian 
eee 
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Tote (which will hereafter be referred to as Atusa, indicati 
Automatic Totalisators (U.S.A.) Ltd.,) was proceeding to the 
point where at the end of September Digitronics and Atusa’ 
were discussing specific contract terms, ‘ess Sika wuihiee was 
expressing a preference for the Atusa TIMs over the Hohmann 
TIMs which it had worked out with Taller & Cooper. By 
October 10, 1962, Westbury, and presumably Digitronics, were 
proceeding on the assumption that Atusa would make J10 push- 
button TIMs available in time for the demonstration in 
February 1963. One type of J10 apparently could be switched 
from regular to daily double betting very simply, and it was 
the view that only 120 machines would be needed, 40 of these 
to be converted to and from daily doubles operation. That 


circumstance, it was reckoned, would bring the cost of the 


Amtote, apparently, had been given some sort of an 
order for 152 Bell Punch TIMs, but it was understood that 


Amtote had not unequivocally accepted the order, and Westbu 


Atusa TIMs within the projected budget for the project. | 


determined to terminate the order for all except 13 Bell 
Punch machines to be delivered in October 1962. Apparently 


there was also under consideration a proposed development 
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contract with an outside firm for an on-track and off-track | 


TIM, with, apparently, some expectation that the on-track 
Ttm might be "more important to the February demonstration 
than the off-track devices." 

At length, under the date of October 30, 1962, a letter 
agreement was signed between Westbury Electronic and Atusa | 


covering 122 J-10 TIMs ordered for Westbury Electronic Corp. 


by Digitronics Corp. at a total cost of $246,226 FOB Seana. | 


Australia. Twenty of the machines were to be shipped not 


later than January 15, 1963 and 101 machines were to be | 
shipped not later than Match 31, 1963. The carrier was to bd 
designated by Westbury (which was, of course, to pay the 
freight). 


Meanwhile, at the beginning of November, it was, in 


light of certain financing which Digitronics was trying to | 
arrange for itself, more or less agreed between Westbury and 
Digitronics that the January 31, 1951, agreement had become 
obsolete because of the later conduct of the parties, and 

that they needed a new agreement. However, without any new 
agreement, the parties were working along on the completion 
of the First Tote. At a meeting in Phoenix in late November 
1962, held to discuss technological advances, the contract 


| 
| 
| 
| 
| 
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| between Atusa and Digitronics was disclosed, that the Atusa 
| TIMs were being modified or adapted to the new Digitronics 
tote, and that there would be a complete display of the 
Digititronics Tote in mid February at Roosevelt Raceway, 
which all were invited: to attend. The representative from 


the New York Racing Association (NYRA) indicated that the 


meeting had produced a lot of interesting talk, but nothing 


| concrete; he stated, however, that if someone really came 


forward with something, NYRA would go anywhere to inspect it. 


. 


In early December 1962, Amtote was pressing Monticell 
to renew its Amtote contract emphasizing Amtote's fcctese: 
in its equipment over the years, including its use of solid- 

| state or transistorized computer elements, and warning 


| Monticello that any new device would require far more testin 


than non-technical people appreciated, and that this was 


| 

| particularly true of equipment *ntended for racetrack use 

| because of the sharp contrast between laboratory or office 
| conditions and actual operating conditions at a race track. 
Amtote closed by giving Monticello until December 31, 1962 
| to sign up for a new contract. 


ft About the middle, or a little after the middle, of 


on 


| 
a 
WW 
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December 1962, Amtote delivered to Westbury through customs, 


13 Bell Punch machines for $20,839, ten of them regular 


i} 

{ 

| 

! 

| 

{ 

machines and three of them daily double machines. 

| 

During the year 1962 construction of the First Tote 


| was progressing under the superintendence of the patentee, 
| 


Robert L. Weida, and in December 19652 it was moved to | 
4 


far complete that 20 TIMs could be in use and accept bets, 


| Roosevelt Raceway. By February 12, 1963, the work was so | 
| 
| 
| 
| odds could be computed, payouts calculated and readouts set 


| 
( | up visibly. It had already been decided that the First Tote) 


| would be given an essentially public demonstration on March 4, 
| 
| ° i 
7 and 8 at Roosevelt Raceway. The demonstration contemplated 
would, again, have used 20 TIMs and there appears to have 


| been little doubt in the minds of the people at Digitronics 


| that the demonstration would be successful. For example, in 


| 
| 
| 
| 
| 
| 
a letter written on February 12, 1963, to a London insurance | 


broker, Westbury or Digitronics, or both, expressed interest 


in finding out whether they could offer, with the sae 
that they were to market, insurance against losses incurred 
| through breakdowns in the electronic Totalizator. In des- 


cribing the Totalizator, Haight (then functionin 
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was believed that this first electr.-. = totalizator would 


obsolete existing electromechanical machines, "... there ie 
virtually nothing in our device which has not already been 
incorporated in other machines which we have installed for 
other purposes in such companies as ..." - and he named a 
railway and three large industrial companies. His letter 
continued that, as applied in race tracks, the electronic 


Totalizator did represent a new departure, and hence it seemed 


a logical service in advancing the art to provide, if possibl 


loss. 
\ The prototype had, of course, been demonstrated while 
} 
| it was at Digitronics, and had been used in the attempts to 
| } 


promote sales to NYRA and to the Italians; it was, after it 


} 


| 
| 
| 
| 
{ 
| 
' 


| was moved to Roosevelt Raceway in September 1962, demonstrate 


| 


| there. However, the demonstration of the First Tote, which 
" 
Pe 
| did take place on March 7, 1963, was a spectacular success. 


| The patent application was prepared starting in Jaaua 


' 


| 1963 and it was completed and filed by March 28, 1963. The 
| draftsman of the application was Camil P. Spiecens. He made 


use of the logic diagrams and of interviews with the varivuus 
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an insurance policy that would cover race track owners again 


a Te See 
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people concerned in the construction of the First Tote to 
get the material for the application itself and for the 

figures used in it; the application was drafted rapidly 

because it was anticipated that there might be a sale to the} 
Italian group and it was imperative that the patent appli- 
cation be on file in the United States before any sale was 
made, for otherwise, there Gould have been no filing for a 


patent in Italy. 


Mr. Spiecens was not told anything about the prototype, 
| 


was not shown the brochure written around the prototype 


and he did not see it or any materials connected with it. He 
| 


(Exhibit U), and he did not know of it. He blocked out the 
| 


drawings annexed to the patent application, which became the | 
figures of the patent as issued. They were not prepared 

from detailed working drawings for the equipment itself, but} 
from plant block diagrams and Mr. Spiecens worked with the | 


engineers to come up with block diagrams for the application! 


Mr. Spiecens also drafted the response to the first office 


action. There was no interview with the Examiner before the) 
application was granted. The petition for a certificate to 


corrections was not prepared by Mr. Spiecens. 
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Spiecens did not see the February 1960 specification 
of Digitronics for a Fully Electronic Totalizator, but he 
did recall that at some time he saw Figure 1 of "Exhibit A" 
(Ex. 94-A) attached to the "January 31, 1961" egreement, 
Exhibit AP. 

The relation between the prototype and the First Tote 
remains most uncertain. Mr. Weida did not commence to work 
on the prototype until after Labor Day in 1960, and, althoug 
it had been powered up and tried out earlier, as early as 
late September 1960, perhaps, it was first "demonstrated" in 
mid November 1960. Mr. Weida replaced Kielsohn on the prot 
type job (Job No. 4726), and, as found above, when Mr. Weida 
took over, the equipment was partly wired, he was given the 
logical design drawings to write up and check, he got the 
apparently lengthy logic write-up from Shaw, one of the 
designers, and he talked to Shaw about it, and - in a word - 


much of the construction was already done and the logic was 


in hand. Mr. Weida's job was simply to follow through to | 
i 


get operability: the system was complete as a first go-arou 


As it happened, none of the people who had worked on 


the prototype before Mr. Weida took it over worked on the 
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' 
| 


| 
| 


"interrogate" the TIMs, nor electronically signal an "unlatch" 


equipment. The prototype, he recalled, could not handle | 


First Tote. Mr. Weida said that the prototype did not 
for rejection, and that the prototype had little peripheral 
regular and daily double betting concurrently. The prototype, 


Mr. Weida thought, did not have reject signal responsive 
means, and error detection resulted simply in shutting the | 
operation down until the central control started it up nee 
The prototype, Mr. Weida said, did not put out a bid signal 
and it had no false entry or scan test. 

It is all but impossible to understand how the proto- 
type could have left so dim and uncertain an image after it. 


| 
| 
| 
| 


Mr. Weida was able to recall that when he took on the job of 


finishing the prototype, he got 15 to 20 pages of eee | 
material respecting the operation of the logic and about 20 | 
logic Crawings (Tr. 1247-1249), and that he kept these eee 
for a year or two but cannot say where they went SPePeReIers | 
There were at least circuit schematic drawings and structerait 


working drawings of some sort, but Mr. Weida does not recall: 


| 
having seen the Exhibit A (Ex. 94-A) annexed to Exhibit AP, | 
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The drawings available to him were in th: drafting room ae 
| 
| 
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Whatever the differences, Mr. Weida agreed that Claim 
20 of the patent could be read on a mental recénstruction 

of the prototype but for the requirement that it contain a 
plurality of TIMs. However, the evidence warrants the. 
finding and it is found, tha: in fact the prototype had been 
Cemonstrated with two Hohmann TIMs in service, and the 
simulators, while not genuinely TIMs, would appear from the 
point of view of their model or demonstration roles to 
qualify as valid models of sarality"; their existence is 
not otherwise justifiable. Mr. Weida appeared to agree that 
Claim 21 could likewise be read on the prototype, with the 
same limitation presumably. 

The great difficulty was that the drawings for the 
prototype had completely disappeared, except for one ir- 
relevant drawing, and disappeared without any satisfactory 
and reasonable explanation of their disappearance. A number 


of drawings related to Job No. 4726 are listed in Exhibit R 


but the evidence was that they were missing from the drawer 


in which they would have been stored. They were uniquely 


missing; the absence of the drawings reflected a PORN 


| 


in the files. 
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of circuit wiring in any such device. 
| 
| 
| 
{ 
| 
| 
| 
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| ) 


if 


60. |. 
] | 


When the protchype was transferred to Roosevelt Raceway, 
| 


: 
a set of the drawings went with it, and perhaps the originals, 


although that +% ot at ail clear; they were not produced | 
. 
| from that source, and perhaps they were not available from 


that source. The prototype itself remained in storage at 


| Roosevelt Raceway, but it appears to be more or less agreed 


that the task of trying to determine from it at this date the 
| 
circuitry and capabilities of the device would be enormous 


because of the multiplicity of components and the quantity 


ar ; ; F . yoo 
The continuity of conception evinced in the succession 


of the May 11, 1959, presentation (Ex.F), the November 1959 
outline of the planned prototype (Ex. 94A), and the Rion 


1960 specification for the fully electronic totalizator 


(Ex.94B); the complete change in personnel assigned to the 


| completion of the prototype at Labor Day 1960; the disappear-— 
ance of all drawings and of all material relating to the 
logic of the prototype as the prototype and its ‘'ogic existed 
| in incompleteness at Labor Day 1960; the unexecuted modifi- | 
| cation of the Digitronics - Westbury contract of January 3l, 


1961, which would have eliminated the "sale" and "delivery" 
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language as applied to the prototype and preserved it as to 
the First Tote; the continuity of conception evinced from 


the May 11, 1959, presentation to the February 1960 


specification, and found in persistence in the Italian presen- 


tation of 1961 (Ex. CX), the brochure of 1952 (Ex. U), 

and the patent itself (Ex. 1); the cecags solicitor's 
ignorance of the existence of the prototype, of the brochure 
(Ex. U), or of the early logic writeup of Shaw; Mr. Weida's'! 
assent to the idea that, but for the "plurality" of TIMs 
point, Claims 20 and 21 could be read on the prototype; 

these are circumstances that, notwithstanding the unshrinking 
frankness of Mr. Weida's testimony, preclude a finding that | 
the patent presents a conception of the subject matter of 


the claims of the patent that is of the patentees' invention 
The named patentees, then, had no role in the prepa- 
ration of Exhibits AP, 94A and 94B; none of them had a role 
in evolving the design, logic or choice of components of the 
Demonstrator or prototype; and only the named patentee Weida 
had any part in the final preparation of the prototype for 
start-up and demonstration; the contributions of the named 


patentee Weida to the prototype were at best corrective of 
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blunders in logic detail or implementation and did not sitio 
change the controlling logical schemata of the prototype or 
the plan of tangible embodiment that his predecessors on the 


the substantively unexplained failure to preserve and produce 


project had developed; plaintiff is solely responsible for 


any block diagrams, circuit diagrams or detailed drawings of | 


the prototype or any exegesis of its logic; and the patent | 
solicitor who drafted the patent specification, claims and | 
| 
| 


the single response to the first office action had no access 


to those responsible for Exhibits 94A and 94B and for the 


design, the logic and the~supervision of construction of the 
prototype, did not see the prototype or any demonstration of | 
its operation, did not learn of Exhibit 94A of November 1959 


nor of Exhibit 94B of February 1960 (although the latter was 


ject of the patent application he was drafting), and did not 


and published 
know of the printed/sales brochure of March 1962, Exhibits 


| 
directly related to the First Totalisator which was the pit 
U, 120 (although a hoped-for Italian sale occasioned the 
hurried preparation of the patent application on which he was 


engaged). The testimony of the .amed patentee Weida leaves 


no doubt that Claims 20-22 read on the prototype and that the 
| 
| 


PPI—SS—3-17-72—L5M—153 


63. 
ee ee 
attempt to distinguish the claims made at the trial as not 


speaking to a plurality of TIMs (Tr. 1814-1823) is wholly 
unsubstantial (infra, pp. et seq., Findings 39-44). . 
Denied access to everything except the First Totalisator 

and to those persons named in the patent as patentees, the 
draftsman of the patent specification and claims had not the 
means to and did not disclose to the patent office examiner 


or refer in the patent application to the prototype or the 


Inevitably, the prototype or demonstrator is prior 
art of other inventors against the patent in suit. It 


cannot be said that a curable omission of joint patentees is 


published advertising brochure. 


all that is present; 35 U.S.C. 116, 256 countenances no such, 
procedure. The named patentee Weida cannot be treated as a | 
joint inventor both of the prototype and of whatever, if any 
improvement on the prototype may have been represented in 
the disclosure of the patent in suit and embodied in the 
First Totalisator. Rival Mfg. Co. v. Dazey Products., W.D. 

| 
Mo. 1973, 358 F.Supp. 91, 102. It is no answer to point out 
the fact that all the Digitronics personnel involved had 


! 

| 

' 

| 

i 

alike signed agreements entitling Digitronics to claim from | 
| 


them assignments of their patents and patent rights growing 
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out of their work for or related to the business of 
Digitronics. 

The prototype was repeatedly and successfuly demon- 
strated more than a year before the prtent application was 
filed. It was delivered to Roosevelt Raceway in 1962 and 
has since remained there, and the costs of its manufacture 
were paid for by Westbury. However, the demonstrator or 
prototype was not practically operable as a racetrack 
totalisator; it was a demonstrator only; not a toy, not a 
model; it was a full scale demonstrator and it was meant to 
be used and was used first as a demonstration to Roosevelt 
Raceway and, later, as a demonstrator for Westbury in 
sales efforts; it had been hoped it might be used to get 
state approval of the full sized totalisator of Exhibit 94B 
(Exhibit AP, Exhibit B), but “hat was not accomplished. But 
neither such "sale” as there was of the prototype (and 
nothing turns on the inept effort to rewrite the contract, 
Exhibit AP), nor such use as was made of the prototype as a 
demonstrator, reached the disabling level that 35 U.S.C. 102 


marks as being "in public use or on sale in this country.” 


Eo _— 
FPI—SS—3-17-72—30M—-9153 


The sale was not on comm :-rcial terms for the ultimate use to) 


which the projected finished product would be devoted, nor 


was the use, if public, a use of the article of the patent 


rather than a use of an illustrative but commercially in- 
competent prototype of the article of the patent, and it was 
not a use for the purposes to be served by the article of 


the patent but a use in order to demonstrate the validity of 


| 


the scheme of the article of the patent. _Cf. Cali v. Eastern 


‘ah. 


2d Cir. 1971, 442 F.2d 65, 70-71; In re 


Airlines, Inc., 


Yarn Processing Patent Validity Litigation, 5th Cir. 1974, 


498 F.2d 271, 277, 282-285; Jack Winter, Inc. v. Koratron 


Co. Inc.,N.D.Cal. 1974, 375 F.Supp. ees ie 
The printed and published brochure, Exhibit U, has a 


two-fold importance. First, within Section 102(b) it is 


beyond question a printed publication in this country; if it 


discloses an invention, whether that of the patentees or of 
that of Shaw and Kielsohn, that is final: it is either (or 
both) prior art against the patent (Section 102(a)), ora 
disabling printed publication (Section 102 (b))« Second, it 
relates, along with Exhibit 94B, to the sale of the First 


Totalisator, and, by its relation to the prototype, viewed 


| A104 


| 
| 
| 
| 


} 66. 
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f as a reduction to practice of the invention of the patent 


l (although it is rather a reduction to practice of the in- 
| vention of Shaw and Kielsohn, the predecessors of Weida, et 


al.), relates to the idea that there can be a sale of future) 
‘ { 


goods that is disabling under Section 102(b) if the article 
| is one that in ordinary trade would be sold as future goods 
| to be built and if, at the time of contracting, it is suffi- 
ciently defined, provided, at minimum, it has been reduced to 
practice in some reliably, complete manifestation. Can it 

fairly be said that the First Totalisator was on sale a year 


| 
( before the filing of the patent application drawn from the | 


First Totalisator as it was completed and before it was | 


publicly demonstrated? Cf. Jack Winter,Inc. v. Koratron Co. ] 


Inc., supra, 375 F.Supp. at 37; Kalvar Corp. v. Xidex Corp., | 
N.D.Cal. 1973, 384 F.Supp. 1126, 1130-1138; Philco Corp. v. | 


Admiral Corp., D.Del. 1961, 199 F.Supp. 797, 814-818. 


Contrast Burke Electric Co. v. Independent Pneumatic Tool Co 


’ 


| 2d Cir. 1916, 232 Fed. 145, 146-147, 234 Fed. 93. Robbins 
| Co. v. Lawrence Mfg. Co. 9th Cir. 1973, 482 F.2d 426, 431- 
| 433, may be taken to suggest that in the case of a sale of 


future goods to be built to specification, where there is no 
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fully operative device in existence, a finding that the 
article of the patent had been put on public sale could 
rarely be warranted. The history of the "sale" of the First| 
Totalisator does not reach any of the uncertain benchmarks 
that the cases seem to limn. Roosevelt Raceway's shily- 
shallying, the cutback in scale, the groping for cost savings 
and for a ceiling on costs that kept running out of hand, 


| 


these fluid factors combine to preclude a finding that there | 
was an August 1961 contract to sell the First Totalisator al 
an article complete in design, specification and detailed 


drawings and adequately exemplified as a feasible device by 


the prototype. Without such a finding, it cannot be held 


ing of 35 U.S.C. 102(b). 


| 
that there was a disabling contract to sell within the a 
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Untangling the patent from the bramble of unfamiliar 
| terminology is not very easy, but the 25 day trial illurinate 
the darker corners and, it is believed, made possible a 
reliably simple explanation of the teaching of the patent 


| against the background of the prior art. Analysis leads 


| inevitably to the conclusion that the claimsof the patent now 
| in suit, claims 20 through 27, are not valid claims. 

To start at the beginning, data processing, whether 

| mechanical, electromechanical, electronic, or solid state 


electronic, takes advantage of the facts that numbers can be | 


| reduced from decimal or whatever other number base is used to 
binary notation in which the only digits are zero and l, and 
that the steps or stages of mathematical reasoning can be 


| starkly expressed in algebraic form, not so far removed as | 


| might at first seem from Aristotle's use of letters in, for 


example, the Prior and the Posterior Analytics. As will be 


the reference is to George Boole and to his epochal alegebra 


| 
| 

seen, the patent refers to :: Boolean equations (Columns 11-15); 
| 


of classes. In his book, An Investigation of the Laws of 


| 
+ 


| Thought, on which are founded the mathematical Theories of 
Logic and Probabilities, he says: 


"Hence, instead of determining the measure of 
formal agreement of the symbols of Logic 
with those of Number generally, it is more 
immediately suggested to us to compare them 
with the symbols of quantity admitting only 
of the values 0 and l. Let us conceive, then, 
of an Alegebra in which the symbols x, _y, Z, 
&c. admit indifferently of the values of O and l, 
and of these values alone. The laws, the axioms, 
and the processes, of such an Algebra will be 
identical in their whole extent with the laws, 
the axioms, and the processes of an Alegebra of 
Logic. Difference of interpretation will alone 
divide them." (Boole, The Laws of Thought, 
Dover Reprint of the 1854 edition, pages 37-38.) 


According to tradition (see Exhibit K) it was in 1938 


} that C.E. Shannon demonstrated that a Boolean algebra could . 
1 adapted to the presentation of data processing circuitry, 
|| and could be used in evolving and simplyfying data processing 


circuitry. The principles of the Boolean algebra involved 


| turn on the limitation of values to 0 and 1, the recognition 


| that the Boolean algebra involved is essentially an algebra 


also 
' O and 1 could nevertheless/be used for limitless enumeration 


as the digits of a binary (or base 2) system of numbers. In 


| of classes, and the fact that a system limited to the values | 
| 
| 
| 
| 
| 
| 


| 
| 
| 
enmnaentne = 


| The familiar plus sign has the meaning of "or"; the multi- 


Boolean algebra as a logical system the rules of operation 


take an unusual form (as explained in Exhibit K, Chapter 2 


of Richards, Arithmetical Operations in Digital Computers). 


plication sign (indicated by the x, the dot, or simply by 


| 
! 
| 
| 
| 
| 
| 
| 


writing two letters close together without punctuation or 


| 


that O plus O equals 0, as always; O plus 1 equals l, as 


| separation) has the meaning of "and"; with the logical reading 
| 
{ 
| 


always; and 1 plus 1 equals 1, because, in the logic of this 
Boolean algebra, the expression means that 1 or 1 equals l, 


or, to put it another way, it states that if there is a class | 
| 


| 
of 2 members either or both having a certain defining character- 
istic, then a statement that one or the other or both icant 
| 
| 


table form; using instead of 1 and 0, or "true" and "false,"| 


of the class have the defining characteristic is true, other- 
wise it is not. Mr. Weida (one of the patentees) in Exhibit 


149 put the ideas of this arithmetic in essentially truth 


| 
1 volt and 5 volts where 5 volts represented the critical | 
voltage required in the circuit, he essentially was 

using truth table analysis of what is meant by disjunction. | 


That is, treating the plus sign as the sign of disjunction, 


| 

| 

' 
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| then A plus B equals C would yield the following truth table: 


In Figures 2, 3 and 4 of the patent, Exhibit 1 and in 
the specification, if it is intended to show or state that 
two input wires are to energize a third wire beyond a certain 
gating point if either or both of the input wires bears:a 
signal at the critical voltage level but not otherwise, the 


input wires are shown entering a square labelled "0" (the 


symbol for an "or" gate)and one wire is shown emerging from 
that gate. The circuitry significance is that if either or 


both input wires are energized to the critical voltage level, | 


| then the "or" gate will permit the energization of the efferent 


| but only if, neither of the input wires is energized to the 


| wire; itwill interdict energization of the emerging wire a 
| 


| critical volage. In the figures of the patent, conspicuously) 


figures 3 and 4, the “or" gates are numbered as URKKXx¥xx | 
' 
} 
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well as identified as "or" gates by the letter O. So in 


figure 3 at the very top towards the center will be seen a 


square box with the identification 01. It is illustrated 
with four input wires along which signals could proceed. 

In the logic of the device that means that if any one or all | 
of the inputs to the "or" gate "01" is energized, it will sends 
an energizing signal to the next component, in this case the 


step pulse generator. Other "or" gates will be seen in 


figure 3, conspicuously, "or" gate "03" at the lower left 
| 


| 


which has five input and one efferent wire, again signifying 
that if any one or more or all of the input wires carries 
energy at the critical voltage level then the efferent wire 
will be energized. 

In the Boolean algebra of this circuitry the multi- 


plication sign is identified as "and," with the immediate 


| 
| 
| 
Boolean algebraic significance that 0 times 0 equals 0, 0 | 
| 
times 1 equals 0, and 1 times 1 equals 1. The multiplication, 


or "and," function in the Boolean algebra of computers means 


} 

| 

‘ | 

i that if, and only if, all of the inputs are 1 will the output | 
| 


of the "and" gate be 1. Mr. Weida illustrated this in exhibit 


149, and, again, extended the form of the truth table to 
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| the figure will be seen "anc" gates A8 and A9, each shown with 
| three input wires and one output wire. The significance in 


| each case is that if, and only if, all three input wires are 


| above. In figure 4 at the extreme left and near the top of 


gather in the "“and’gate function. Put in true/false truth 


table form, and in parallel with A times B equal C, the tadle 


| would be as follows: 


A or V XB c 
F 0 F F 
y 3 F F 


F 0 ? F 


es 5 P 2 ¢ 5 | 


Referring to figures 3 and 4 of .he patent, Exhibit 1, 


| the "and" gates will be seen to be those which are identified 


by an "A" followed by a numeral inside a square. In figure 3 


at the upper left hand corner is "and" gate 1. It is shown 


with two input and one efferent signal wire and has the effect 
| 


that if, and only if, both input wires are energized to the 


critical voltage will the “and" gate energize the output wire 


leading to the next gate, which is "or" gate 1, mentioned 


| 
| 
| 
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appropriately energized will the output wire leadir, to 


the "or" gate 05 be energized. It will be seen here that 


| 
| 
| "or" gate 05, which receives its input from "and" gates 
: 8 and 9, will energize its output wire if the gate's input 


| is energized from either or both of "and" gates A8 and AQ. 


| 
| 
| 
| 
| (It will be noticed that all the signals shown as entering 
| A8 have a capital A in their identifications and all those 
| entering A9 a capital B in the signal identification. This 
| reflects the fact that, as figures 1A and 1B illustrate, the! 


system of the patent has duplicate units identified as A 


the A or the B side is energized at the required level, or | 
both sides are so energized, the "or" gate 05 will send a | 
| signal to "and" gate.Al0O, which in turn, will emit signal 
SCNI if, and only if, it receives signals from all of "or" 
gate 05, "flip-flop" CONA, and "or" gate 017. Only if 


neither the A side nor the B side signals are sufficient to 


eneriji1ze their respective "and" gates AS and A9 will "or" 


and B.) The sense of the A8, A9, 05 gating is that if either 
| gate O05 fail to send on a signal to "and" gate AlO. 


The logic of the Boolean algebra employed contains the 


idea of negation with the necessary consequence that the | 
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negation of 0 is 1 and the negation of 1 is 0, since they 
are the only digits or values used in the symbology. The 
negation of any variable is indicated by putting a bar over 
it or using a prime mark to the right of the tana or 
letters identifying the variable. In the specification of 
the patent the prime mark is used. The logical principle of | 
the Boolean algebra that 1 + 0 = Db requires the conclusion 


that, using A as the variable, A plus A' equals l. 


| 
| 
| 


Similarly, A times A' equals 0, since, as above, 1 X 0 

And, finally, A" = A. That is, a negation of a negation is 
the equivalent of an assertion, and this will be true whethe 
A is 0 or l, since the negation of 0 is 1 and the double 


negation of 0 is 0 and the negation of 1 is 0 and the double 


iaitaadneneeaasens 


negation of 1 is 1. The negation function is employed in 
computer algebra and is illustrated in the circuitry of the 
patent by a square box in which there is a letter I, eRe 
inverter, followed by a number. The effect of the inverter 
is that if the input is a critically, positive voltage, then 
the output negates the functional significance of that 


critical input voltage. More generally if the input is l 


then, for circuit purposes, the output is 0, and vice versa. | 
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via ek. 


The negation function is illustrated in figure 3 of the 
patent at the upper left as square boxes 11 and 12. 
The specification repeatedly refers to flip-flops, 


best seen at the right side of figure 3; the five large 


squares each with a "0" near the top and a "1" near the 


bottom, and with identifying letters "TFBF," etc., inscribed | 


| 
in the middle of the box, are flip-flops. In the middle 
| 
lower left of figure 3 there is a box that has inside it the | 


{ 
1 
' 


identification "ERAF"; it is a flip-flop, but, apparently 
through error, the 1 was not inscribed in it. 


The flip-flop function is explained at pages 47-49 of | 


Exhibit K. Very broadly it is a "bistable" function which 
has the capacity to store a 0 or a l until it receives a new 


pulse(of appropriate voltage) which changes its state to the 
opposite. That is, if it is in 0 stable state, the impulse | 
will change it to 1, and if it is in the stable state 1, the | 
impulse will change it to the stable state 0. 

Finally, in the figures of the patent, Exhibit:l, 
there appear a number of "delay" units symbolized by a a 
box in which there is a letter D together with an identifying 


| 

| 
number. One such is shown in figure 3, at the bottom center, 
| 


as D4. Two other delay units will be seen higher up in 
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figure 3 just below the midline; others will be seen at the |. 
right of the figure. 


The specification and figures of the patent are 


and discussed in Exhibits K, M, N and L, all excerpts from 


Richards, Arithmetic Operations in Digital Computers, which 


| 
largely written in the language and using the symbols exhibited 

| 

| 


is referred to in the patent at column 12, lines 3 to 5, eX | 


| 


lines 10 through 21 and lines 32 through 36; at column 13, 
lines 53 to 56; and at column 15, lines 26 to 31 and lines 

58 through 60. It will be seen particularly in Exhibit K 
that Richards, a 1955 publication, conducts much of the 
discussion in terms of the logical diagrams without referenc 
to the particular means of performing the logical function, | 


and that he explains their use with either solid state diodes, 


or vacuum tubes, or electromechanical relays. 
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| brought out of or restored to storage, it must be locateable 


useful, then, must have a very large number of toroids in it, | 


| 
oS : 
Two other preliminary matters are needed for a good | i 
reading of the patent. The patent repeatedly refers to | 
memory, and memory is manifestly a basic part of data puneeree 
and solid state electronic data processing. The individual 
building block of the memory or core memory is a tiny toroid | 
or anulus which can be polarized, in the sense of escahtishin! 


the direction around the perphery of its magnetic field, 


either in a clockwise or counterclockwise direction; it can 


| maintain the direction of polarity of its magnetic state until 


the polarity is reversed by a fresh impress of current upon it. 
The toroids used in the memories here involved are apparently | 
1/16 inch or less in outside diameter and can each store 
only one "bit" or information datum, since they have only two) 
states, counterclockwise and clockwise magnetic fields. | 


As the system is aimed at the use of a binary logic, inevitably 


the two states are read as one and zero. A memory core to be 


and, since each one of them has only the capacity to represent 
a part of 
either a 1 or O that is either/a binary number or part of some 


numerically encoded information.that is in storage, or is being 


| 
’ | 
| 
| 


eer clare: 
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jand accessibl2. In the language of the patent and the art, 
| 
Jit must have an address. Physically, the memory may be a 


|cube or other rectangular solid in which the toroids are. 


i stacked like poker chips in row and column. A memory might 
measure 64x64x25 toroids, each at a fixed and permanent 

and each individually accessible to 
wire conveyed impulses that impress on it a clockwise or 


' counterclockwise magnetic field, and, therefore, a l or 0 
} 
| 


significance. To determine, and a jetermining to "read out,” 


alter its polarity of magnetization (and in so doing emit 


| 
| 
| 


an output signal) if it is in one state but not if it is in 


= l or O meaning, a current is applied to it which will 
| 
| 


ithe other state, thus extracting its "bit" of information from 

it. For whatever purpose, that bit has been retrieved. | 
| exhibits 13 and BN, BO and BP. Since every such bit will have'l 
|been “read out" from and restored to an identifiable location 


I 
| on a specific magnetic toroid in the same or altered state, a 


| change of its state between pre-readout and post-restoration, 
| 

| from 1 to 0 or 0 to 1, reflects the alteration of the binary 
| 


| 
j 
" 


| number-place which it represents; that is, it reflects an | 
| 


| addition or subtraction. For example, i€ a toroid represented 
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ooo To £9 
the first number-place at the right end of a binary number, 


and had been 0, and upon restoration, it is 1, then it will 


| be plain that one wager (or whatever) has been added to the 


| “word” in the memory of which that toroid's bit of informatiorz 


formed a part. The same thing will be true whether the 


| 

i 

| 

| 

position of the toroid is at the extreme right number-place 
. : : 

or any of the other number-places along the row of a binary 
| , : 

| number. It will reflect either a change in the quantity 


| represented by that number-place or a retention of it, for 


not every addition to a binary number changes the state of 


-- 


every number-place in the number. The number 101 in binary 


| 

| 

| notation, when it has one added to it, becomes 110, the 
| number-place at the left remaining unchanged. In the memory 
! 


illustrated in Exhi>vit 13, the “words” stored are represented/| 
| 


by stacks of 25 toroids, a "long" enough word to accomodate 


| a very large number together with keying data necessary to 


| the effective handling and processing of the number. 


Sections of the memory can also store, coded in | 


binary snutserical form, instructions to govern the steps in 


the functioning of the device, so that no human operator is 


needed to take the results of one step in the process and 


—————— = |). -- 
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set in motion the next operation, as is required with calcu- 


lators. The stored instructions are drawn from the memory 


and entrained with the data being processed so that they can 
perform their roles as active signals operating on the data 
through the circuitry provided in the device. 

As Exhibit 13 illustrates, each magnetic toroid is 
reached for its bit of information by being found at the 


intersection of two wires which traverse its open center. 


| Advantage is taken of the fact that each magnetic core toroid 
can be magnetized to saturation so that added current in the 
same sense will not Cimon 45 magnetic polarization, and that 
if it has one polarity, it will tak= a critical amount of | 
| current to switch its polarity reading from 1 to 0 or from 

0 to l. Since it takes an intersection of two wires to locats¢ 
| the toroid in the memory, less than the critical current is 

| applied on each of the "select" wires that range the memory 
from two directions to intersect at the toroid. Since neithe 
| wire has the critical amount of current on it, they will not 
change the state of any of the toroids they traverse until 

| they meet at the toroid of choizte; there the union of the two 


| less than critical currents, summing to a more than critical 
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'word" to its "address" in the same or altered form requires 


pee a 


| cuxrent, will change the polarity of the toroid if it is 


if it is of the sane polarity. The change in polarity is 


read out on a sense wire as a wave form pulse, leaving the 


| core toroid bereft, but recentive to restoration of the 

i same or a different magnetic polarity after the operation i 
| complete. The read-out of a pulse or of no pulse is, of 

, course, equally communicative of the toroii's stored bit of 


| information. 


Such a read-out is "destructive." To restore the 


the regeneration of the location by fresh signals. 


A s2cond aspect of the reading of the patent involves 


|is, data comiunicating signals which will commuinicate 1 or 


‘| from one point to another can, evidently, be a sequence of 


timed electronic events speeding along a single wire, or 


the signals can proceed along parallel wires, and, plainly, 


‘the latter is, in a subworla of blindingly fast travel, 


much quicker, since all the data ar2 communicated in the 
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' opposite to that of the select currents or leave it unchanged 


Ss 


| the interpretation of the lines drawn on the figures and the 


| progress of signals from one to another place. Signals, that 


0 


| 
| 


| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


1 
| 
| 
| 
| 
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llapse of time required for communicating a single impulse. 
{ 
Hence, while most if not all of the wired connections in the 


figures of the patent are shown as single wires, that is 


schematic. In many cases the single wire is really a bundle 
|of distinct strands each capable of transferring one bit 
 einsiakenenel with the transfer of other bits on other strands 
| of the same "wire." 

| 

| As stated above, the patent is not easy to read and the | 


| reading is complicated by the fact that the specification is | 


| 
| written around the daily double capability of the system and 


mie 


| its use substantially throughout of duplicate components and 


" 


aspects of the patent is involved in claims 20 through 27, the 


| duplicate processing of the critical signals, neither of whic 


only claims here involved. Plaintiff introduced the case 
by having the first named patentee, Robert L. Weida, eicahiiend 


|| ing as an expert, explain the system from the patent's summary, 


and then take a wagering transaction through the system. That 


| involved something more and different from what he did later 


| in applying claims 20 to 27 to the figures of the patent to 


show the significance of the means specified in each of the 


icine ti cel tanga acacia achicha et 


rene wes 
“, PRES 


; Claims and how they functioned. These approaches require a 


' reading of the specification of the patent, and the reading 


becomes important in part because of plaintiff's reliance on 


so much of Section 112 of the Patent Law as provides 


that 


"An element in a claim for a combination 
may be expressed as a means or step for ‘per- 


forming a specified function without the 
recital of structure, material, or acts in 
support thereof, and such claim shall be 


construed to cover the corresponding structure, 
material, or acts described in the specification 


and equivalents thereof.” 


In an effort to make the specification more readable, 


have been prepared whict, so far as is possible, are 


to the matter necessary to the reading of the claims 


‘and can yet indicate the working of the whole system 


"simplex" rather than a "duplex" system, eliminating 


double circuitry where possible. 


| sketches of the figures of the patent (Annex B, C and D) 


restricte 


in issue 


Annexes B through D present versions of the Figures of 


; : { 
the patent (1A, 1B, 2, 3, and 4) from which have been eliminated 


the "B" elements, those elements limited in their use to the 


|dual aspect of the system or to daily double betting, 


and 


| elements not germane to the claims, and Annex A presents a 


ee 
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| from TIMs, one of the commonest of which is a parimutuel system 


| wagering nor errors in processing wagers. A general object fi 


A123 


_gx% 


version of a block diagram showing, in the main, the paren: © 

| 
germane to the claims in a form that seeks to stay close in 
usage to the Figures of the patent. 


je ip 
The patent is entitled a patent on a "Data Processing 


—— 


System" and each of the claims in suit is a claim upon a 


"system comprising" a plurality of TIMs or a TIM followed by 


a combination of particular means. The specification then 


continues - and so much of it is paraphrased as relates to the 
claims and is needed to explain the role of the matter covered 


by the claims: 


The invention pertains to data processing systems and 


more particularly to systems for processing data received 


for servicing wagers on sporting events. Existing systems 
are slow operating, of only average reliability, are eas 
on much human assistance ani have limited versatility. Such | 


; 


systems, however, can neither tolerate down time during the 


one aspect of the invention relates to down time and wren 7. 
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Downtime and rehability aspect: A data processor is 


provided for processing transactions having a plurality of 


pairs of units, each unit duplicating the function of the 

other, but one being the mater and the other the slave unit. 
Disregarding the pairing aspect, checking means are included 
in each separate unit for checking for erroneous transaction 


signals so as to transmit an erroneous-transaction indicating! 


| 
| 
| 


signal to the master selecting means. The invention includes 


various checking means for detecting erroneous transaction 


' 


| 
| 


signals, for deactivating the data processor when the it 
S 


means in both paired units detect erroneous transaction signa 


| 


in them, and for rendering ineffective the unit wnich detected 


| 


erroneous transaction signals. A general object of another 
aspect of the invention is to provide a high speed scanning 
means for interrogating a plurality of relatively slow 
operating TIMs for transactions. 

High speed scanning aspect: Scanning means are pro- 
vided for sequentially and periodically selecting each TIM 


for interrogation. “2 HeOoommOn I OTemIeCOMEeDOOnTODIEEHBOSX 


| yutouox Interrogating means transmit an interrogation signal 


to the selected TIM. If the selected TIM is prepared to make 
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a transaction, it will transmit a selected transaction signal, 
Means sense for the transmission of the selected transaction 
signal which, if not sensed, causes the scanning means im- 
mediately to step to another TIM for interrogation of it. 


A feature of this aspect of invention insures that 


$F 


succeeding attempted interrogations by the scanning means of 
a TIM which has had its transaction either confirmed or re- 
jected do not cause the transmission of redundant selected 


| transaction signals. 


of 
Daily-double etc. versatility: An object/another aspect 


of the invention is to provide a more versatile system by 


2 a , ‘ : ‘ } 
providing for processing sequential multi-entry transactions | 


such as daily double wagers. 
The system includes a plurality of TIMs which accept 


transactions on entries in a horse race (for example). The 


transactions are operated upon by a dicta processor. The data | 


processor includes common units such as a Console, a Scanner, 


Buffers la to NA (there being one buffer for each horse running 
in the race), a transaction processor MRA (all seen in Fig.1-A) 


' snd a transaction calculator TCA seen XX enclosed in dotted 
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| 
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, 
lines.at the lower left of Figure 1B. The transaction 


| calculator TCA includes a plurality of registers (MEM A), a 


portion of which are aggregator registers; aggregated trans- 


ERCA) and an acknolwledge unit (AKA). 


The system of the patent is described operating in the 
dual mode with the A side as the master. The left hand 
| units in Figures 1A and 1B have reference characters ending 
in the letter A. To paraphrase the patent in its simplex 
mode, using the A side, requires some references to the A 
master signal means and signals. 
A switch in the console C will generate the AMS1 and 
AMSTC signals fed respectively to the transaction processor 
| MRA and the transaction calculator TCA, indicating that they 
are the masters. The AMST signal is fed also to all the 
interfaces IFl to IFN (there being an interface for each TIM) 
so that scanner SCA will control the sequential and pevindin 
interrogation of the TIMs from TIM 1 to TIM N. The trans- 


action processor MRA will process a transaction, that is, it 


| will check for erroneous transactions and other internally 


| generated errors, and generate storage addresses for the 
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action updating means (UAA}: a computer (COMA); ("Error Unit") 


| 


| 
| 
| 
| 
| 
| 
| 


vpa® | 
| 
contents of which are to be updated, and also the addresses 
of the aggregator registers in the transaction calculator 
TCA, the contents of which (the aggregated transactions) 
are to be updated. The transaction information processed 
from the transaction processor MRA is fed to the transaction 
calculator TCA. The transaction calculator TCA operates on 
the processed trensaction information to calculate odds, 
pools, payoffs and similar information. 

All units are connected by signal lines which transfer 


signals between the units: Signal lines bear the same 


reference characters as the signals on the lines, and this 
terminology is used interchangeably. Mention of the signal, 
then, implies the signal line, and vice versa. Furthermore, 
some signals are shown in a single line for convenience sake 
but they are in fact a plurality of lines in a cable. The 
MOA, 
lines AADR, WADR,/MIA, SKNA and SKRN are typical examples. 
Moreover, the lines shown indicate only one polarity of the 
signal, such as the BID] signal. However, concurrent with 


this signal line in some instances a parallel line carries 


the opposite polarity of the signal, indicated as arp’ (the 


eck eens se saiesiidiaciedipcaseiiaticasabiets RL ET 
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prime mark being used to represent a negation often ms soca 
by a bar over each letter being negated). 
Switches on the console C determines which side (A or 
B) is master. Console switches also initially clear the 
system (by dispatching the ICL signal) through momentarily | 
depressing the "initial clear" switch SIC, and console | 
switches also indicate the entries (horses) upon which no | 
transactions will be allowed ("scratches") by positioning | 
the "non-transaction" switches SKWN which generate the | 
| 
associated non-transaction signals SKRN. 
The console also includes a three-position mode switch | 
SPS which, when in the "D”" position, indicate the dual | 


mode, wnen in the "A" position, causes the generation of the 


FSA signal indicating the simplex mode with "A" the master, 
and when in the "B" position, generates the FSB signal 
indicating simplex mode with "3B" the master. 

The AMST signal fed to the interfaces IFl ... IFN (and 
there is an interface for each TIM) sensitizes these units 
to interrogating signals such as the SCNNA signal from the 
scanner SCA (see Annex B). The AMST signal fed to the 


transaction processor MRA insures that storage address signals 
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are fed only from the transaction processor MRA to register 


‘ 


MEMA and TIM memory WM (probably "WM" means "Window Memory, "|! 


| 


that is, TIM memory). Similarly, the AMSTC signal fed to the 


transaction calculator TCA insures that only its data are fed 


to the output line (OUA). | 


The ICL signal fed to the transaction processor MRA 
the scan counter SKA, 
presets to its initial count of one/which is a typical chain 
of conventional cascaded binary counters in which each binary 
counter has an output both from its "1" and "0" sides, 


(Annex C, extreme right,lower half of page). The output of 


scan counter SKA is fed as the SKNA signal from transaction 


processor MRA to the scanner SCA, which is a typical decoder 
which decodes the combinations of "ls" and " Os" from scan 
counter SKA. The SKNA signal is decoded by the scanner SCA 
and becomes the SCNNA signal which goes only to interface IFN 
the interface of TIM N (see Annex B). If TIM N wishes to 
make a transaction, then one of its transaction keys will hav 
been depressed and BIDN signals will be received by the 
interface IFN, but will have no effect unless and until the 
scan is at TIM N for interrogation. 


When the scan is ready to interrogate TIM N for the 
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wagering transaction, the SCNNA signal passes (via IFN) to | 


TIM N as an SCNN signal, which is fed to the common side of 
all the transaction-selection switches of TIM N (see Annex B, | 
Annex D). This signal will pass through to the other side | 
of the closed txansaction-selection switch and be fed out as | 
a selected-transaction HIN signal to buffer 1A (see Annex B; | 
the 1 in the signal designation HIN and in the buffer desig- 


nation 1A indicates the horse, or “entry,” numbered "1." 


No matter how many TIMs there are, and the TIMs are thought 


of as being an indefinitely large set, TIM 1, TIM 2, ... | 


TIM N, all wagers on starting horse No. 1 will feed from the | 


N TIMs to buffer 1, all wagers on horse No. 2 will feed to 


| 
buffer 2, and so on through the N starting horses; the start+ 


ing gate capacity sets the maximum number:iof horses that can 
contest any race.) For example, if the entry is being in- 
serted as a wager on horse 1 (see Exhibits 11, 14 and 15), 
entry key 1 of the TIM N would have been depressed, causing 
the associated transaction-selection switch to close and 
latch, and an HIN signal would feed through buffer 1A to 
become the particular entry H1A signal fed to transaction 


processor MRA (See Anney. B). The H1A signal is stored in the 


a ae a a 
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At the same time, Control KA (see Annex B, C; KA is in 

| the transaction processor MRA) transmits a test-for-trans- 
action-made TFB signal, generated by flip-flop TFBF 

(Fig.3, upper right), to probe the transaction-made unit 

BMA (Annex C, lower half). (The lettering signifies "TFB" - 
test for bet signal; "TFBF" -tést for bet flip-flop; and 
"BMA" — bet made unit. The A indicates, again, the A side of 
the dual system. The F at the end of TFBF is the indicator 
of a flip-flop, seen best in Fig. 3 at the right where the 
large squares, arranged one above the other, are all eriectianes 


Similarly, in Annex C, upper half, the bottom row of symbols 


includes flip-flops ERAF and REJF. In Annex D are seen the 


flip-flops CONAF and REJAF.) If a transaction has been made, 
as indicated by the presence of a signal on one (and ideally 
one only) of the H1A to HNA lines from one of the buffers 1A 
to NA, a BMD signal is fed back to control KA from BMA to 
start an error-test routine. If no BMD signal is fed back, 


control KA generates a STEP signal to scam counter SKA 
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| 
(Annex C, lower half) which steps to the count of n + 1. to | 


| 
| the 
| initiate the transaction-irterrogation ofnext TIM in sequence. 


Note that the H1A signal (or HNA signal, as the case may be) 


esults 
y from the SCNN signal's passing through a latched transaction 


open 


switch, and, if this switch was not latched, the STEP signal 


| 
! 
was generated. Therefore, this is the method for stepping 
1 
over TIMs which are not ready with a transaction, 


{| If, however, a transaction-selection switch is latched, 


and, therefore, one of the H1A to HNA signals is present, it 


wn 


| causes a BMD signal to go to control KA, and, as noted just 


i above, an error-test routine starts. The presence of the BMD 


signal at an input of "and" unit A2 (Fig.3, upper right) 


passes a pulse to the"set to 1" input terminal of flip-flop 


TFTF ("test-for-two" flip-flop), which generates the TFT 


signal and simultaneously passes the pulse to the "set to 0" 
terminal of flip-flop TFBF. The first test of the error-test 


routine after the test-for-bet-made process step is a two-entry 


transaction test; that is, a test is made to insure that the 


signals from entry register 1HRA (Annex C, lower half) indicate 


that only one entry is stored in it. The error risks are 


that e.g., TIM N faultily transmitted both H1N and HNN signals 


| 
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| (see Ex. 16) simultaneously (i.e., one $2 wager on two horses 


| in the same race), or that through a failure in the buffers 
| transmitted to the first-race entry register, lHRA (in trans- 


| transaction test unit THBA (Annex C, lower half) will reply 


| THBI signals reach "and" gate A7; if both are present, they 
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vey S 


1A and NA both wagers in a daily-double transaction are 


} 
} 
| 
| 
t 
| 
action processor MRA, Annex C). In such case, the two entry | 
with a "ABI (two horses bet input) signal in response to | 
the TFT (test for two) signal from control unit KA (Fig.3). | 
If that is the case, control KA, sets the error flip-flop 
ERAF (Annex C, upper half) generating the ERA signal and 


generates the REJA signal (Annex C, Ex. 16A; the TFT and 


energize the “or" gate 03, which in turn energizes the flip- 
flop ERAF, which in turn ene®gizes the "or" gate 04, which in 
turn energizes the flip-flop REJF and the delay unit D4, from 
which the REJA signal emanates.) The REJA signal results in 


unlatching the latched transaction-selection key in TIM N, an 


the ERA signal will make the "message register" MRA ineffective. 
If no such error is detected, a THBI' signal is fed to 
the "set to 0" input of flip-flop TFTF and to the “set to 1" 


input of flip-flop TFSF, which generates the TFS signal 
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(test-for-scratch) to test for the selection of an entry up upon} 


"scratch. 


which no transaction will be accepted, that is, a 
The signal representing the entry stored in the entry registe 


a SS | 
| 
| 
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1HRA (Annex C, lowerfalf) is fed as one of the 1HRN signals 
to the test for non-allowed transaction unit TFSA (Annex C) 


and compared with the non-transaction ("scratch") signal 


SKRN from console C. The TFS signal from control KA probes 


the TFSA unit (a conventional equality comparator) for 


equality between the 1HRN and SKRN signals and, if it exists, 


causes the return of an SKRI signal to control KA, which 


generates a REJA signal. It also causes the generation of a 


STEP signal, fed to scan counter SKA, for stepping the scan 


to the next TIM. 


If no non-allowed transaction is detected, the next 


An SKRI' signal is fed 


error processing step is performed. 


to one input of "and" unit A4 (Fig.3), the output of which 

is fed to the "set to 0" input of flip-flop TFSF and the 

"set to 1" input to flip-flop RSCF which generates the RSCNA' 
signal; this starts the false entry test which insures that 
the signal on one of the lines H1A to HNA truly resulted from 
The signal RSCNA' 


the depressing of an entry key. (meaning 
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ee 


that the entry is real, not false) is fed from the trans- 
action processor MRA to all the interfaces (see Annex D). 
[The specification clearly, and twice, says that signal 
RSCNA' (the negation or inversion of RSCNA) is fed from MRA 
to IFl to IFN. However, Figure 3 shows the "1" output of 
RSCF as RSCNA and the "0" output as RSCNA', and Figure 1A 

as corrected pursuant to correction request allowed October 
27, 1965 (Ex.2, p.105) shows the signals from MRA and MRB to 


IFl and IFN corrected from the negative to the positive signals 


| 
1 
RSCNA and RSCNB. Figure 4, however, shows the negation iis 


("no false bet") reaching the interfaces IFl to IFN (at A8 and} 
A9) to generate, with SCNA and the "A" master signal, via ‘ail 
gate 05 and "and" gate Al0 the SCNN signal to TIMN. The 
inference is that the drawing Fig.1A should not have been 
corrected. The text, reading it as saying RSCNA', must be 
taken to mean that RSCF generates RSCNA' later, from the inpu 
to its "0" side, from possibly, CONF via "or" unit 02.] 
However, since the scan is at TIM N (the SCNNA signal), it 
passes through the interface IFN, where is terminates the 


generation of the SCNN signal (see Annex D). It will be re- 


called that the SCNN signal was the interrogating signal ‘as 
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which passed through the latched transaction-selection switch 
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causing transmission of signals through buffers 1A to NA to 


indicate which horse ("entry") a transaction was being made 


upon. Therefore,none of the lines H1A to HNA should carry a 


signal when the SCNN signal is absent. After a delay [at Dl, 


Fig.3] to permit the passage of signals through the loop 


including TIM N, the RSCNA signal (meaning a false bet 


indication is present in signal form) is fed to the trans- 


action-made unit BMA (Annex C lower half). At this time, if 


no signals are generated on the lines H1A to HNA, a BMD signal 


is not generated. If, however, the BMD signal, indicating one 


| 


of the HI1A to HNA signals must be present, is generated, | 
control KA - since this is an error - will receive this 


signal, which causes the setting of the error flip-flop ERAF 


and the generation of the ERA and REJA signals in the usual 


way (See Annex C, upper half of page, at "and" unit.A6, 


indicated in dotted lines). 


[Note that the BMD signal just described as occasioning 


| the ERA signal is the BMD signal referred to above as being 
| 
| produced when the TFB signal probed unit BMA. That BMD is 


fed, in control KA, to "and" unit A2 and the output of unita2 
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a 
initiates the set of tests of the BMD signal itself for 
errors.] 


When the transaction processor MRA completes a test 


example, after tests are made for “test for bet made," for 
“test for two-entry transaction” and for "test for non-allowe 


transaction," concurrent with the "test for a false-entry 


routine, it generates a signal indicating this fact. | 


transaction,” the "test-finished” signal TFA is generated by 
control KA ( Fig. 3, Fig.2, line from KA to SYNA ; in Fig.3 
at bottom right the PROA signal to AS of KA is generated by 


the coincidence of TFA4nd TFB signals in SYNA in dual operation) § 


If an error occurs in the transaction processor MRA, it 
will be rendered ineffective, it will not generate succeeding 
test or step-finished signals, but, since it generates an 
error signal, this signal replaces the test-finished signal 
(TFA, supra). For example, if transaction processor MRA 
detected an error, it would "shut down" and generate the 
ERA signal, as above. The ERA signal would then replace the 
TFA signal, the test-finished signal, generated by control 
KA. 


After all these error tests have een completed, a GERF 
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| £1ip-£1op is set (Fig.3, lower right). In particular, the 
coincidence of the BMD' signal (indicating that there has 
been no false entry) and the RSCNA signal from the "1" out 
| of flip-flop RSCF, delayed [at Dl], as inputs to "and" unit 
AS set the GERF flip-flop to "1"; the "1" output of the 
flip-flop GERF (passing via "and" unit A41 and not via "and" 
unit A40 since the daily double is not involved) becomes the 
| GERA signal (Fig.3). 


The GERA signal "strobes" the storage address generator 


| SAGA (Annex C, lower half, dotted line). The storage address 


| generator SAGA is a plurality of "and" units each having one 
of its inputs connected to the GERA signal line and other 

| 

{ 


inputs connected to various combinations of the 1HR1 to 1HRN 


and DKN signal lines from decoder DEC (Annex C, lower half). 
The storage address register SAGA, in response to the 


| GERA signal, transmits two groups of signals. The first 


| the second group, AADRAM+1 to AADRAN, is associated with the 


| TIMs. These signals are grouped into a cable generalized as 


| group AADRAl1 to AADRAM is associated with entry transactions; 
| 

| 

| 

! 


an AADRA signal (Annex C, lower half). 


The control KA generates the "send address” signals 
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SADD (Fig.2,3). The SADD signal is received by the aggre- 
gator address transmitter AATA and TIM address transmitter 
WATA (Fig. 2). The first and second groups of the storage 
address signals AADRA pass through the aggregator ottenas 

transmitter AATA to become the aggregator AADR signals; 


likewise, the second group of AADRA signals passes through 


address WADR signals ( Fig.2). Since single wagers, and not 


daily double wagers, are here considered, only the 1HR1 to 


the TIM address transmitter WATA to become the memory wii 


1HRN signals and the DKN signals (from the entry register 
1HRA and the decoder DEL) will be included in the AADRA 
signals. In the simplex mode, with transaction calculator 
TCA operating, the AADR signal (from the aggregator address 
transmitter AATA) is fed to the registers MEMA. Registers 
MEMA include a multiplane magnetic core matrix which is 
divided into rows and columns wherein the core in each plane 
in the same row and column provides a bit storage for a 
multibit binary number. A group of the registers (aggregator 
registers) is reserved for aggregating transactions. Other 
registers are reserved for storing operation and result 


information of the computer COMA. Included with the registers 
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fase typical row and column "selectors" as well as "read" and 


“write" amplifiers. Each row of matrix associated with the 

| Sasregator registers may be assigned to a different entry 
(i.e., horse), and each column, to a different TIM (see Col. 
13,11 1-14). The addressing circuitry in register MEMA 
receives the aggregator address signals AADR to select the 
indicated aggregator register. The contents of that selected 
aggregator address are "read" out, re-circulated, and 
"written" back into the same selected aggregator register to 


| 
| 
| 
update the number of wagering transactions. In particrlar - | 


registers of registers MEMA select the column associated with 
the TIM and the row associated with the particular entry 
(i.e., horse) upon which a wager is being made. The sigiuals 
representing the accumulded number of transactions i” the. 
aggregator register are "read" out via the MOA (i.e., meriory 
output) signal lines to the updater UAA, where the count they 
represen’ is updated Sy one, and are then ted bawk via the 


MIA (i.e., memory input) lines to the original register in 


| 
| 
| 
| 
| 
| for example - the AADR signals when received by the aggregato 
| 
| 
| 
| 
1 


registers MEMA. At this time, registers MEMA feed an acknowl 


edgment signal, ACKA, via amplifier AKA, to the control KA, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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indicating that the transaction has been recorded. 


As what has just been related implies, the AADR signal 
a 
lines are/plurality of lines, divided into two groups. The 


first group is made up of lines associated with the outputs 
indicative of wagers made on particular entries (horses), and 
the lines are coupled respectively to rows in the registers | 


MEMA. The second group is made up of a plurality of lines 


associated with the TIMs being processed. Under control of a 


"read" signal the "bits" of the number will be read out of th 
selected aggregated register as signals on the sense windings 
connected to theMOA signal lines, passed through a means for 
updating (e.g., updater UAA) and returned to the same selecte 


aggregator register under control of a “write” signal (such 


—— 


recirculation type magnetic matrices are well known.) (Col.13 
11.14-22, 27-33.) 

The ACKA signal, fed from registers MEMA via amplifier 
AKA, passes through "or" unit 045 in the control KA Annex Cc. 
upper half) to set the CONF flip-flop to the "1" state, 
The "1" output of the CONF flip-flop passes through "or" 
unit 02 to the "set to 0" input of the RSCF flip-flop, which, 
again, generates the RSCNA' signal, which is fed to the 


interface IFN to regenerate the SCNN signal (see Annex D). 
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entry register 1HRA as described above pp.92-93, since this 


it makes no difference. The "1" 


is the same entry:'as before, 


output of the CONF flip-flop also passes through the delay 
is 


unit D3 to become the CONA signal. The CONA signal/fed to 


interface IFN, and there, via "and" unit A90, "or" unit090 


and "and" unit A61, to the "set to 1" input of the CONAF 


flip-flop (Annex D). 


The CON signal is then taken directly 


from the "1" output of the CONA flip-flop in interface IFN, as 


shown in Annex D. (The "and" unit A80 and delay unit D7 


omy 


relate to daily double betting; they do not function in 


regular betting.) The CON signal is fed to the TIM under 
depressed 
scan, TIM N, causing the unlatching of the/switcheé and the 


issuing of the ticket receipt. 


C, upper half) to trigger the step pulse generator STP (which| 
is a conventional delay multivibrator) to generate the STEP 
signak which, accordingly, occurs after the CONA signal. 
Therefore, the scan counter SKA is incremented by one so that 


the next TIM may be interrogated. When the scan steps off 


TIM N, the BIDN signal terminates, causing the generation of 
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| The CONA signal also passes through "or" unit Ol, (Annex 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
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the BIDN' signal which is connected to the "set to 0” inputs 


| 
| of the flip-flops CONAF and REJAF (Annex D). 


The step signal STEP clears the entry register 1HRA 

| (Annex C lower half) as well as setting the TFBF flip-flop 

to its "1" state, and the three flip-flops CONF, and REJF, 

and GERF to their "0" states (Annex C, upper half and Fig.3) 
While the entry transaction is being aggregated (see 

jiscussion of MEMA registers,pp.101-l@above) the specific TIM 

transaction is also aggregated. In particular, the WADR 

signal is fed to TIM memory WM. The TIM memory WM is a 

multiplane magnetic core matrix and associated units similar 

to the registers MEMA, except that its matrix may be considered 

as having a single row. Of course, it can have many rows, 

each associated with different entries. The specific 

addressed memory position in the TIM memory WM is selected in 

the manner described above for the registers MEMA; the contents 

of that addressed memory position are "read" out on the WO 

signal lines and fed via the updater UAW and the WI signal 

lines back to the same addressed memory position in the TIM 

memory WM. In this way, 3 central check is mabtained on the 


number of transactions made at each TIM. 
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to interrogate sequentially each TIM and to process any wager~ 


The transaction processor MRA continues in this manner 


ing transactions that are made. Finally, the scan counter SKA 


reaches a count that is one greater than the number of TIMs. 


Therefore, no TIM is interrogated on this step. Instead, the 


reliability of the buffers 1A to NA is tested for short circuit 


conditions Which would effectively prevent transactions on 


certain entries during certain periods of time. For example, | 


if an element in buffer NA associated with the line HNN is 
short-circuite¢c, and the entry number N key of TIM N is 

depressed while the scanner SCA is pointing to another of the | 
TIMs, then that other TIM will be unable to complete a trans- | 


action on entry N. 


The t°st is performed by transmitting the CHKA signal, 


derived from the SCNZA signal generated by scanner SCA, to 


each of the buffers, NA. For simplicity, 


CHKA SCNZA. 


buffers 1A to NA should each transmit a simulated trans- 


Tre 
action on each entry: that is, signals should be present in 


all of the lines H1A to HNA. Those lines are all fed to the 


—s 
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| 


end-scan test ESTA ( Fig.2) anda multicoincidence is tested 


obtained, an ESR signal is fed to the control KA (Annex C, 


for by the SCNZA signal. If the multicoincidence is not | 


upper half, dotted line to 03), causing the geievation of the 
ERA error signal ( Annex c). That signal is derived from the 
lip-flop ERAF at its "1" output, as seen in Anne” Gs | 
During all the time until the race commences, the i’ 
COMA periodically performs calculations on the aggregated 
transactions in order to establish interim accounting results 
such as odds (Annex B, dotted lines). The computer has access 
to the aggregator registers which supply the boeranféc." 
checking is performed during these calcul iors. If an error 
is detected by the transaction calculator TCA (Annex Bi, it 
generates an error signal. The transaction calculater wii 
become ineffective and cause error unit ERCA to generate a 
CERA signal. The disposition of the CERA signal relates to 
dual operation and is not involved in simplex operation. If 
there is no calculator error, ‘“<hen when an output is desired, 
the transaction calculator TCA transmits the result informati 


to the output units, OU (Fig.1-B). 


nl 
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Returning to the cases of detected error: the error 
flip-flop ERAF (Fig.3) is set to "1" if there is any one of 
the following signals (for the signal to ERAF's "1" input is 
derived from "or" gate 03): (a) if there is a false-entry 
error indicated by the coincidence of the RSCNA and BMD 


signals at inputs of "and" unit A6; (b) if there is a two- 


eS ed 


entry error indicated by the coincidence of the TFT and 
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THBI signals at inputs of the "and" unit A7 (Fig.3); (c) if § 
| 
there is a short circuit in one of the buffers NA, as indicated | 


by the ESR signal from the end-scan test unit ESTA to control' 


KA at "or" knit 03 ( Fig.2, top, Fig.3, lower left); (d) if 


there is an inequality error indication, the ERD signal, from! 
inequality tester DUl (Fig.1A, bottom) - not applicable to | 


simplex operation, or (e) if there is an FSB signal which is 


received by transaction precision MRA at control KA from 


| 
‘ 
console C, indicating that only the B side is operative - 


not applicable where the system is operating simplex. The- 


outputs of “and” units A6 and A7 and the FSB, ESR and ERD | 
é , . 
signals feed inputs of "or" unit 03, the output of which is | 


connected to the 'set to 1" input of error flip-flop ERAF. ie 


setting to "1" at any time of the error flip-flop ERAF (which 
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j 
| 
| 
So 

| occurs if any one or more of the five signals is present) a 
| 

causes the transaction processor MRA to become ineffective, 


| 
| that is, to drop out. The ERA signal is sent from control KA | 
| to console C, which will terminate the generation of the AMST 


| signal. 


1 
| The ERA signal, which is the "0" output of the ERAF 


| flip-flop,is fed to an input of "and" unit A4l1 to prevent the 
| generation of GERA signal so that no storage address will be 


generated by the storage address generator SAGA. [Quaere: | 

‘ | A41 is an "and" gate, and the presence at it of a signal seem 
| unlikely to inhibit output: See e.g., Col.7 1.6 where the 

presence of DD1 (also a negation or inversion signal) at "a 

gate A4l causes the "1" output of GERF to become the GERA 

signal. Is the sentence properly, "The"O" output of the 

ERAF flip-flop ERA' is not fed to an input of "and" unit A41 


to prevent the generation of a GERA signal etc."? The signal 


"set to 1" input of the REJF flip-flop to initiate a reject 


| under discussion is ERA which cannot coexist with ERA‘. 
| 
| routine. 


The ERA signal, however, will pass through "or" unit 04 to 3 
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| put of which is connected to the "set to 1" input %f the 


| REJAF flip-flop, causing the generation of the REJ signal. 


- tin 
The REJA signal is related to the REJF flip-flop. That 
flip-flop is set to "1" whenever the non-allowed transaction 
signal SKRI or the error signal ERA is generated ( Annex C). 
The ERA signal and the SKRI signal are fed via "or" unit 04 
to the "set to 1" input of the REJF flip-flop. The "1" outpu 
of flip-flop REJF is fed via "or" unit 02 to the "set to 0" 


input of the RSCF flip-flop causing the generation of the 
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RSCN' signal, which is fed to “and” unit A8 in interface IFN 


(Annex D). This signal will pass via "and" unit A8 and "or" 
become 
unit 05 to/one input of "and" unit A62. The "1" output of 


REJF flip-flop also passes through delay unit D4 to become the 
REJA signal (Annex C, top half) which is also fed to interface 
IFN. Signal REJA passes via "and" unit A92 and "or" unit 


become ; | 
091 (Annex D) to/the second input of "and" unit A62, the out- 


| which is fed to TIM N to unlatch the latched switch. The 


output of "or" unit 091 fed to "or" unit 06 may be ignored 
since related wholly to daily double wagering. 


The STEP signal is generated if there is no error and | 


! if no CONA signal has been generated as a result of the valid | 


a ee 
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processing of a wagering transaction resulting in the poe 


| 


of a ticket receipt. If no transaction is sensed, or if a 


| 
non-allowed transaction is sensed, it is necessary to 5 aa 


to the next TIM without further processing. The first ones 
(no bet made) is indicated by the presence cf the BMD' and 
TFB signals at inputs of the "and" unit Al, the output of 
which feeds "or" unit 01 (Annex C upper left). The second 
case (wherein a non-allowed transaction is sensed) is indi- 
cated by the presence of SKRI signal at a second input of 
the same "or" unit Ol. The output of "or" unit Ol, when it 
transmits a signal in response to a signal received at any 
one or more of its inputs, will cause step-pulse generator 
sup (Annex C,top center) to generate a STEP signal in the 
usual manner, and that signal will function as described above. 
Scanning is electronically performed at high speed, 
whereas the TIMs are electromechanical and comparatively low- 
speed. To assure use of the high-speed scanning rates the 
scanner SCA does not wait until the TIM selection-switches 
unlatch and the TIM prints out the ticket before stepping, 
but, instead, it steps immediately after initiating these 


operations. Accordingly, the scanner might return to such a 
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TIM before the unlatching is complete. Therefore, if no 
provision is made for such a case, a new transaction will 
start. To prevent such an error the system provides that so 


| 


long as a transaction selection switch is latched, the BIDN 


and BIDN' signals are generated. As described above, for the | 
| 
scan to step, at least one of the CONAF or REJAF flip-flops | 
must be in the "1" state (Annex D). Therefore, when the | 
SCNNA signal is generated, it passes through "or” unit 05 to 
one input of "and" unit Al0O, the other two inputs of which 


are connected, respectively, to the "0" outputs of the CONAF 


and REJAF flip-flops. Hence, if either flip-flop is set to 
| 


"1" (rather than "0"), then "and" unit Al0O will not pass an 


j 


SCNN signal (since the "and” unit Al0 requires the coincidence 


of signals from the 0 outputs of flip-flops CONAF and REJAF 


| 
with a signal from "or" gate 05 to pass the signal SCNN for-.; 


ward), and, accordingly, no interrogating signal is generated, 
No signals will, then, be on any of the lines H1A to HNA, 
the "transaction-made" unit BMA, when tested as described 
above, will not send back a BMD (betl made) signal to control 
in consequence, immediately 


KA, and that control will, 


generate a STEP signal, muving the scan to the next TIM in 


order. Thus the fast moving scanner can pass the slow- 
operating TIMs without registering erroneous duplications of 
the transaction underway at the TIM. When, aaikenns the 
transaction switch finally unlatches,the BIDN' an een 
the CONAF or REJAF flip-flop (whichever of them was sec to 
"1" because of a "reject" or “confirm" signal) to the "0" 


state. The next time the scan reaches the TIM an interrogation 


will be performed. 


OS A SF 


TIM N, and other regular betting TIMs, may be of the 


type which includes a bank of entry keys, each associated wi 


-_ 


a different entry. Each key when depressed closes a trans- 


effectively, of the single pole, single-throw type, having 1 
moving contact electrically connected to a common~-input line, 


and a fixed contact connected to a selected output line, such 


canes he nent ks eS ORS et a OD 


as line HIN or HNN. The common input line is the SCNN signal 


line. Ganged to all these switches is a bid switch which 


atc wn ond 


generates BIDN and BIDN' signals as long as any transaction 


selection switch is latched. Included in the TIM is an 


i 
| 
{ 
! 
| 
| 
| 
| 
| 
action selection switch which latches. Each switch is, 
electromechanical ticket issuing and printing mechanism which 
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is energized by the confirming CON signal to print and issue 
a ticket and unlatch any transaction selection switches. 
There is also an electromechanical means for unlatching the 


switches upon receipt of a reject REJ signal. 


| 

| Typical buffers 1A and NA are "or" units which will, 
therefore, pass a signal to the entry register l1HRA in 
transaction processor MRA, if any, some or all of the TIMs 

| have a valid wagering transaction on the horse whose buffer 
of the end-scan test Col.9, liies 8 and following). That is 


t 
| 
| the verbal translation of the Buolean expression of Column 
| 


/ il, line 70. 

the 

| 

| for th2 B side when working in duplex mode) typified by SKA, 
| is a chain of conventional cascaded binary counters wherein 
| each binary counter has an output from both its "1" and "0" 
sides. That is, the binary counter is made up basically of 


a set, which may be indefinitely large, of flip-flops, each 


flip-flop being, obviously, able to represent either a l or 
a 0, and to represent it until a new impulse changes it from 


; @2° 5 70" o¢ from "0" to."1.* Sach fiio-fiee, then; 
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it is (or if a simulated transaction (CHKA) is present as part 


As noted above, each scan counter (one for/A side and one 


{ 
| 


| 
| 


»? 


| represents a number place from the extreme right at the 


decimalAndefinitely leftward. If the counter is to function, } 
it must, when set to "1" and in receipt of a signal to add 
"1," £lip-flop to a "0", and carry its original "1" entry to 
the next flip-flop to its (notional) left. If each of a 


series of flip-flops extending leftward turned out to be 


} 
| 
| 
| 
| 
already at the "1" state, the "carry" would go on from flip- | 
flop to flip-flop until it reached a flip-flop that was set | 
to "0", and there the "carried" "1" would come to reat | 
expressing the binary number "1" followed by a series of 
zeroes ending with the pm divider. (See Exhibit L and | 
Exhibit 1, column 11, lines 73, 74, column 12, lines 1 to - 

The typical scanner SCA is a decoder, which decodes the | 


Gombinations of "1"s and "O"s from the scan counter SKA. 


The role of the scan counter SKA is to identify the TIM under 


scan at any moment of time by its sequential number; a role 


flop array of the SKA scan counter. The decoded signal from 
SKA becomes the scan signal SCNNA which, as explained above, 


of the scanner is to decode the binary number in the flip- 
goes to the interface and thence, as the signal SCNN, to the 
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. scanner SCA is illustrated in Exhibit M, Figure 3-3(a); 


' binary bits. 


_ functions in the main manually actuated. Here the scratch 
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‘TIM under scan, TIMN; there, via the common side of the trans- 


action-selection switches, it reaches the depressed key ‘for | 


the wager being made, and feeds out of TIM N as the id a 


selected-transaction signal, such, for intieetiie as HIN, to a0] 
| 


buffer, such as Buffer 1A. The decoder function of the 


essentially that figure depicts a bank of "and" gates wherein |; 


| each "and" gate is designed to gate only one combination of 


The console C performs miscellaneous central control 


switches are located which enable the controller at the 


- console to communicate the scratches electrically to each 


window, so that the TIMs at that window can be deactivated 

in some way with respect to the scratched horses or simply be | 
put in a state of caution with respect to them. This is done 
by impwsing a scratch si ignal on the appropriate lines of the 
SKR1 to SKRN signal line cable. In addition the console has 
the starting switch or "initial clear" switch which generates 
an ICL signal to clear the control elements and to set the 


scan counter SKA to a start count. The console also has a 


a en 
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“three position mode switch SFS with three positions D, A and 
B indicating setting the system to dual mode operation, or 
setting the system to the simplex mode with either A as the 
master or with B as the master. | 

The "means" relating to the unit marked AKA in Annex B 
lower half, whici: generates the ACKA signal, is described, 
column 13, lines 43-44 (and see column 8, lines 9-21) as 
satisfying a Boolean equation which states that a signal 


! 


directing that a new total number of wagers on any one of the’ 


horses (increased by "1" from the previous total) be restored | 


: to the same address from which it was "read out” in the 
aggregator registers MEMA will cause an "acknowledge" signal 

| to be dispatehed to transaction processor MRA. 

All the updating means, such as updater UAA (Exhibit B, | 
; lower half, lower left corner) and updater UAW (Annex B, lower 
half, upper right) are “unit adders," similar to each other | 
‘ and of which many were available in the art cz 1963. For 

" example, the binary adder shown in Exhibit N in Figure 4-1 


‘ (page 84) with slight modification can serve the purpose. 


That figure depicts a binary "half-adder" system; and the 
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"nodification" is to use the number "1" (binary) as a constant 
addend,thus making the adder specifically a "unit adder" | 
operating to increment by "1" in each operation. ae | 

The computer COMA is described as an internally sil 
grammed general purpose computer which can perform the 
necessary arithmetic operations, such as odds computations on 
the aggregated transactions to produce result information, 
such as pay-offs. The computer also generates addresses to 
select the aggregator registers (in MEMA) in addition to its 
own registers. 

Output units take the form of visual display boards, 
line printers, magnetic tape units, etc. 

The transaction processor MRA includes the elements shown 
in Figure 2 including the control KA, principal details of 
‘ which are shown in Figure 3 (both shown on Annex C). The 
entry register lHRA can be a plurality of flip-flops like 


those described above. The left hand input of each flip-flop 


ee ee ee 


is connected to the STEP signal line seen entering at the right 
side of the entry register. The right hand input of each 


flip-flop is connected to one particular transaction signal 
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line, e.g., HNA. The "1" output of each flip-flop is con- 
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nected to one of the 1HR1 ... *1HRW signal lines. The "0" 
output of each flip-flop is connected to one of the 1HRL" ee 
1HRN' signal lines. The entry register is in effect a sat 
each member of which is a storage place for a single entry 
and is, in substance, a short-term memory, that being a 
function that can be served by flip-flops because of their 
bi-stable characteristic. 

The end scan test unit ESTA is a logical element which 
tests for the multi-coincidence of the simulated transaction 
signals on each entry line. (supra). The Boolean equation 
as given says that if the simulated signal for every entry 
key and the test signal are present, then an ESR signal is 
in order, which would generate an ERA signal. [The Boolean 
equation calls for the ESR signal when the coincidence is 
present, but this seems incompatible with column 9, lines 
8 to 18; perhaps the right side of the equation should be 
ESR'.] 

The transaction made unit BMA is again a logical element 
satisfying a Boolean equation calling for the coincidence in 


the unit, of (a) a wager on one of the entrants in the race 


a 
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| and (b) either the test-for-bet-made signal or the test-for- | 
| false entry-signal in order to produce a BMD (bet made) signa}. 
! The counter signal, BMD', is produced by feeding the BMD o, 
| signal to an inverter. if 

: The "test for non-transaction" unit TFSA is a conventional 


equality comparator which, when strobed by the TFS signal, 


will transmit an SKRI signal if an equality exists. Such a 

| comparator could be a logical element satisfying a Boolean 
equation signifying that if in the unit there coincide a 
scratch signal from the console on a particular horse and 
a signal from the entry register of a wager placed on the 
scratched horse, and the test-for-scratch signal is also 

| present, then the scratch input signal SKRI is generated and 


: becomes an input to "or" gate Ol in control KA. The SKRI 
| signal is fed to an inverter to generate the SKRI' signal. 
H 


re 
—————<—=— 
. 
ws 


The "two entry transaction" unit THBA can be a conven- 


tional” majority logical element" which will transmit a THBI | 
| | 


| signal when interrogated by a TFT signal if at least two of | 
‘| 
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the 1HR1 ... lHRN signals are coincidentally present. Alter-| 


t 
natively a logical element can be employed that would satisfy 
a Boolean equation stating that if both the TFT signa and 


} 
‘ 
t 
¢ 
| 
t 


signals indicating simultantmus wagers at the same TIM on 


| 
{ 


THBA unit, then the THBI signal will be generated. The 
two-herses-hbet input signal (THBI) then goes to "and" unit A7 


in control KA, where, with the TFT signal, it generates one 


| 

| 

| two different horses entered in the same race coincide in the} 
| 

| 


of the signals which can lead to the generation of the EPA 
signal. (The Boolean equation at column 14 lines 52-55 is 


misprinted. It is typed correctly in the file history 


to generate the THBI' signal. 


| 

| 

Exhibit 2, 735). The THBI signal is fed to an inverter 

The storage address generator SAGA, which, as described | 

above, generates = group of signals AADRAl ... AADRAM poaeee ss 
with entry (horse) wagering transactions and a second group 


of signals, AADRAM+1 ... AADRAN, associated with the TIMs, 


functions, as expressed in the Boolean equations of column 14 


lines 65 and following, to produce the AADRA signals associated 
with the entry transactions (annex C,lower half), if the GERA 


signal and the signal for a wager on a horse are both at the 
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storage address generator together; and it then functions 
to produce the TIM signal group of AADRA signals if there 
coincide at the storage address generator the GERA signal 
and the appropriate DKN signal from the decoder, and, 
therefore, from the scan counter. (See Annex C). The decoder 
DEC is, as its name implies, a decoder similar to the, 
scanner SCA, which likewise decodes scan counter siqnals. 
The aggregator address transmitter AATA is adapted | 
to transmit the two groups of signals t® the next stage, that 
is, it generates the .ndividual AADR signals, as the Boolean | 
equations indicate, if there is the coincidence of the relevant 
signal from the storage address generator and the "send 
address" signal SADD derived in the control KA from the co- | 
incidence of the delay GERA signal and the negation of the 
ERD signal as seen in annex C upper half, lower right hand 
corner. The Boolean equation states that the AADR signals 
will be generated by the aggregator address transmitter AATA 
if either or both of the A and the B sides of the dual system 
are functioning. The TIM address transmitter WATA functions 
in exactly the same way to produce the WADR signals, as shown 


in the Boolean equations at column 15, lines 15 and following. 


is 
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It will be evident from what has already been said that 


the specification was drawn from the First Tote and reflects 


in odd places, does not specify or necessarily imply the use 
of electronic components, and its insistence throughout on 
generalized expressions that could apply indifferently to 


electromechanical, vacuum and gas tube, or solid state cir- 


' 
its electronic makeup. Nevertheless, the language, except” 


cuitry precludes a reading of the specification as limited 
to and sdectively invoking specifically electronic means and, 
within that classification, solid-state electronic means. 
However, in column 13 the description of the important regis- 
ters MEMA and TIM memory WM as "“nultiplane magnetic core 
matrix" elements, as well as the description of the computer 
COMA can be thought of as specifically electronic and 
impliedly solid state electronic devices, and, as pointed 
out during the trial, column 10, line 72, specifically indi- 
cates the use of electronic scanning of the TIMs. 
Nevertheless, the descriptive portion of the specification 
preceding the claims concludes with the typical expression: 
" While only one embodiment of the invention 

has been shown and described in detail, it 

will now be apparent to those skilled in the 

art that many modifications and variations may 


be made which do not depart from the appended 
claims." 
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| be drafted in broad language so that the fullest range of 
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——35 D152. 1l2 requires no more of the inventor than that | 
he "shall set forth the best mode contemplated by the iaventos 
of carrying out his invention.” It is certainly clear that | 
the language of the specification can supply saving PRON: 
to an otierwise too general claim (United States v. Adams, | 
1966, 383 U.S.39, 48-49; Singer Mfg. Co. Vv. Cramer, A, 
U.S. 265, 284-285), but the claims here in question evince a 
determined breadth and freedom from limitation which seem 

to indicate that the position of the applicant for the patent 
was that, since this device was apparently the first com- 


| 
| 
| 
pletely or substantially completely electronic totalizator and 


was also a solid state electronic totalizator, the claims should 
! 


equivalents could be claimed. The point in any case turns 
out not to be very important, since the deficiency in 
patentability is not remedied even if the claims are regarded 
as limited very closely to the specific device described in | 
the specification and are considered as claiming a solid = 
electronic device rather than (or as an improvement over) an 
electromechanical or mechanical device. 

Before discussing the claims of the patent in issue, 
the history of the prosecution of the application must be 


ee ne | 
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| referred to. The applicetion was received in the Patent 


Office on March 28, 1963 and the filing was followed by a 


petition for special examination which reached the Patent 


Office on June 5, 1963. The ground of application was that 
to file an application in extenso would take up to six months 
and there was a risk that, if the application as filed were 
found insufficient in its disclosure to comply with the 
requirements of Section 112, and it took at least six months 
to prepare a detailed logical and schematic description for 
filing as a continuation-in-part, the statutory bar might 
meanwhile have passed, since "the first system which is the 
subject of the present application was sold on March 31,1963." 
The first office action on the application was mailed 
August 15, 1963 and it recites that the application had been 
caken out of turn for examination in accordance with the 
applicant's petition "for the purpose of determining adequacy 
of disclosure." The Examiner then stated that the disclosure 
was found adequate to support the claimed dubject matter and 
that the application would not be made special for any other 


purpose than the making of that determination. It was also 
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stated that the application had not been examined to the 


extent necessary to discover all minor errors. 


The references cited by the Examiner were six United 
States patents; certain pages from the British patent on 
Univac; the publication entitled ©“.unctional Description of 


the EDVAC; the Chao publication, The System Organization of 


2 


Computational and Data Fiow System. These are in evidence as 


MOBIDIC; and the Gass publication, Project Mercury Real-Time 
Exhibits 3 through 3-I. | 


All claims were rejected. Claims 1 through 19 and 29 


and 30 were rejected as vague and indefinite. The Examiner : 
continued: 
"The claims are ... vague and indefinite in 
that they recite, at numerous locations, 
means for performing a plurality of functions, 
but fail to recite sufficient structure for 
performing said functions." 


on 


The Examiner then rejected Claims 1 through 5, 9, 10, 14 


oo 


15, 17, and 18 as fully met by the Chao (MOBIDIC) publication 


| 
which incorporated one of the six cited patents, Terzian | 
| 


No. 3,061,192. Said the Examiner: 


"The reference [Chao] shows a data processing 
system which includes a plurality of pairs of 


| 
. a RA 
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units which may he programmed to; simultan- 

eously process the same problem on both 

pairs of units (thus duplicati: -he com- 

putation); check for errors in each unit; 

and allow the non-erroneous unit to 

predominate." | 


| None of the claims just referred to is involved in the presen 
| 


suit. 
With respect to all of the claims, the Examiner said: 


"Claims 1-33, as understood, are further 
rejected as unpatentable over the Chao publi- 
cation in view of Schrimpf [U.S.Patent No. 
3,029,414] and the British patent [No. 
749,836, pages 84-92 and 271-276]. It would 
appear that applicants have done no more than 
to select a plurality of individual. features 
from the prior art such as duplexing of equip- 
ment as shown by Chao, sequentially scanning a 
plurality of peripheral devices as shown by 
Schrimpf, and various error checking features 
as shown by the British patent, and have in- 
corporated them into a unitary data processing 
system. Said system, even though an improved 
one for the desired use, is not unobvious to 
one of ordinary skill in the date processing 
art..* 


Claim 34, the only remaining claim in the original appli 


aoa ———— 


| 
| 
| 
| 
| 
| 


cation was rejected as plainly non-statutory, and apparently 


it is quite agreed that the rejection was correct, although 


unimoortant. 


The applicant's response was received in the Patent Offi¢e 
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on December 10, 1963, and it was the sole response except for 
two essentially supplemental communications received in the 
Patent Office June 3, 1964, making certain additional correc- 
tions in the text of the specification and in the drawings. 


The resporse was made up of Amendment "A," which presented 


very modest amendments in the specification and in claims 
other than those now in suit, and a "Remarks" section which 
respondea to the action of the Examiner. The Examiner's 


objection with respect to Claims 1 through 19, 29 and 30 - 


' that the claims were vague and indefinite both in certainty 


| 
' 
of reference and in reciting at numerous locations "means for! 


performing a plurality of functions" without reciting 
"sufficient structure for performing said functions" - the 
applicants answered by quoting so much of Section 112 as 


| 
| provides that "An element in a claim for a combination may be) 


expressed as a means or step tor performing a specified | 
function without the recital of structure” and by reciting 
the requirement that the claims particularly point out and 
distinctly claim the subject matter which the applicant 


regards as his invention. The applicants pointed to Claim l 


of the patent application which, as amended, read: 
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A data processor for processing transaction 
signals comprising: 


(A) a plurality of pairs of units, each 
unit of each pair performing the same 
function as the other unit but with 
one operating as a master unit and 
the other as a slave unit, 
a master selecting mexuns for selecting 
which unit of each pair of units is a 
master and which is a slave and for 
changing the selection upon receipt of 
an erroneous-transaction indicating 
signal only from the selected master 
unit, and 
checking means responsive to transaction 
signals being processed in each unit of 
a pair of units for checking for erroneous 
transaction signals and for transmitting 
an erroneous-transaction indicating signal 
to said master selecting means so that if 
the master unit caused said erroneous- 
transaction signal, said master selecting 
means then selects the slave unit to be 
the master unit." 


The applicants then referred (as had the examiner) to the 


language in element (C) of the claim which refers to " ... 


checking means ... for checking ... and for transmitting ..." ¢.. 
and then continued the argument in this language: 


"In other words, the checking means performs 

the function A and B wherein the function A 

and B comprises subfunction A and subfunction ns 
B. Clearly, this is 'a means for performing a 
specified function' and falls within 35 U.S.C. 

112. The alternative approach would be to 


mi 


amend the element to read ‘checking means 
--- for checking ... and transmitting 
means responsive to said checking means 
for transmitting ... when said checking 
means detects an ...' It is believed 
that such an approach would clutter the 
claims with unnecessary verbiage and 
would not particularly point out and 
distinctly claim the invention." 


There was no further discussion of the Examiner's objection. 
The response did not direct the Examiner's attention to 


any place in the specification HK which particularized the 


structure, material or acts which the means language invoked. | 


Presumably, it would be the whole of the error detection 


circuitry described, together with the circuitry for determin- 
ing whether the error was common to both sides of the system, 
or to one only, and the means for changing master. The patent 


specification is, however, essentially written in terms of 


logical functions and not in terms of "Structure, material, 
or acts described," even in the "Description of the Elements 


of the System" section starting in Column ll. In a word, the: 


specification does not advise a licensee what "means" com- 
ponents or elements he should order from a manufacturer or 


include in his bill of materials in order’ to put together the: 


FPI—SS—3-17-72—20M—9153 | 


*means" referred to. The response did not meet the Examiner's 


| 
point, but rather turned it aside with a semantic parry aMa | 


not addressed to whatever substance was in the criticism. 
The applicant discussed the Chao article on MOBIDIC 
str.ctly in terms of MOBODIC viewed as presenting a duplex 
or dual system. It may be noted that the discussion portion 
of the MOBIDIC paper (Exhibit 3-H, pages 106, 107) suggests 
that the applicants erred in saying that the MOBIDIC system 
did not operate simultaneouslyén the same data, and did not 
compare the output of the two processors and error detection | 
means. The deeper inadequacy of the applicants’ response to 
the examiner's discussion of the Chao article On MOBIDIC is 
that it discusses only the duplexing aspect of MOBIDIC and of: 
the somewhat related Terzian patent (No. 3,061,192). None of | 
the claims directly in suit is on the dual or duplexing | 
operation of the device of the patent. 
The Examiner's reference to the Schrimpf patent 
(No. 3,029,414, Exhibit 3A) is answered by saying that the 
Schrimpf patent merely showed "a single scanning means for 


scanning a plurality of input-output devices which, when it 
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finds a demand at a particular input-output device, sets the, 


computer into a subroutine which then ties up the computer to 


store information in the main memory," Schrimpf, it is argued, 
was not remotely concerned with the interactions of TIMs and: 
computers, wherein, in addition to scanning, there is direct: 
control of the TIM reaction, that is, whether to issue a 
ticket or reject the transaction. It is argued, too, that 


Schrimpf does not prevent duplicate entries of the same 


transaction (because of the slow operating input device) and 


does not remotely suggest handling multi-entry tepnenekinne.: 
Certainly it is plain that Schrimpf does not anticipate 
Weida, but that was not the Examiner's point in citing it. 
The Examiner instanded Schrimpf’s sequential scanning of a 
plurality of peripheral devices, and so much Schrimpf does, 


indeed, opulently teach,specifying demand lines that indicate 


when a particular peripheral device is in condition to re- 
ceive or transmit information and a responsive scan signal in 
the form of an operational control signal generated by a : 
traffic control circuit for purposes of initiating a control 
operation directly related to the demand line from the periph- 


eral device whichis then active. In addition Schrimpf speci- 


fies a second and separate system of scanning (traffic control 
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circuit identified by the numeral 12) which sequentially 


scans a separate set of demand lines, the sequence register 


demand lines. The purpose of the second scanning is to 


supply a traffic control system for sequencing a plurality 

of programs, since it is visualized that the peripheral 
devices may be demanding execution of different programs. 
Schrimpf does provide error detection means (as seen from 

Fig. 2B). The indication is that the error signal would be 
generated if an error occurredin the course of performing an 
order called out by any one of the sequence register selection 
signals. 

The response similarly differentiates the British patent, 
referred to by the Examiner for its display of various saniial 
checking features, by observing that under the British pate 
error detection stops the computer, whereas in the system of; 

| 
the patent error detection requires switching to the second : 
circuit, thus minimizing the possibility of stopping the 
computer entirely. But again the Examiner's point was not 
that the British patent anticipated Weida or any of the 
particular subsystems within Weida on which claims were 


based, but that the British patent showed various error 


detection features, which it undeniably does. The British 


PPT RS. 1 7 TI INI 91 53 


A172 


(34 


patent refers to duplicating circuits in order to check on | 
arithmetic operations without interrupting computation; it | 
performs the computation simultaneously but independently | 
in separate units, and compares the answers of the two | 
circuits for discrepancies indicative of error through a | 
half-adder called a like-unlike or comparison checker. The | 
British patent also indicates that most of the important 
system units are duplicated, and that there are eight compari- 
sontheckers throughout the computer, so located that every | 
t arithmetic or transter operation is checked by a comparison 
checker (see Ex. F, pp. 84, 86 second column, 87 second 
column, and 271 first column). 
The applicants’ principal argument, of course, was to ' 
point out that merely finding features of the claimed in- 
vention scattered among different references in the prior 
art is: not significant unless the references "suggest the 
combination” presented by the applicants’ claimed invention; | 
it is argued that the references of the Examiner do not 
suggest (in Chao's case) the parallel operating and switching: 


concepts claimed by applicants nor does Schrimpf teach the 


eee ee 
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input machines and the remainder of the system," nor does 
Chao suggest adding a scanner and a plurality of ticket 
issuing machines to his computer system or solving the 
problems created thereby - the problems dealt with in the 
applicants' device. But, although it is true that a com- 
bination patent is never invalid simply because no one of 
the elements of the combination is itself separately patent-' 
| 
able, it is equaily a truism that the fact that the cusbinakia 
cannot be shown to have existed earlier does not establish 
patentable utility and novelty. What is old always suggests 
a range of uses that is a function of the essential nature 
and attributes of the article and method. Its cnsntsntmenaal 
is not confined to the known instances of past use. The 
combination must be unobvious. It must do something more | 
| 
than or different from what any linkage of the separate | 
elements would, from their very nature, accomplish. In ! 
other words, the combination claim must be not simply un- 
obviously new but, in the language of the Court, must have 


something approximating a synergistic effect. Anderson's- 


Black Rock Inc. v. Pavement Salvage Co., Inc., 1969, 396 
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U.S. 57, $9-61. 


The patent prosecution really went no farther. There 


was no interview, no further submission, other than the 
corrections referred to above. The patent and all 33 of the 


claims, with the modest corrections made in some of them, 


were then allowed. The claims presently involved, Claims 
20 through 27 were allowed without amendment, exactly as 
filed. 


I: No doubt the patent office's task of goingthrough appli- 


‘ cations for patents on elaborated data processing systens is 


' 


am, 
. 


a daunting one; invention is likely to lurk in some special 
aspect of the gstem or device not easy to isolate in the 
necessary welter of detailed circuitry inevitably presented. 
But at is difficult to escape the conclusion that in the 
present case the examination of the patent application was 
perfunctory, and the allowance of the claims necessarily of 
dilute, if of any, significance beyond that commanded by the: 
statute. The applicants rested on merely differentiating : 
what was cited to them. they never affirmatively identified 
their new, useful and unobvious advance over the prior art 

as distinguished from merely pointing out differences in 


detail between their device and those of the prior art. 
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If anything, the prosecution, as far as it was carried, 
indicated that there could well be some patentable subject 
matter present without in the least relating that broad 
possibility to any of the particular ievent ens claimed in 
the 33 claims that were allowed, and, specifically, without 


relating that possibility to the claims here in direct con- 


troversy. 
v | 
| 


The natuce of the claims of the patent and, indeed, the 


patent as a whole are best understood in terms of the nature 


f 
i 
s 


of the task to which the device of the patent was addressed. 


: : , { 
While the patent is not, of course, restricted to parimutuel! 


betting atrace tracks using TIMs with numbered keys that are! 
depressed to register a bet and which issue betting tickets | 
automatically, the system of the patent is hardly a general ! 
purpose system. Its utility would necessarily be limited to! 


counting situations fairly close in kind to that at race 
tracks. The role of the computer COMA, which, as it happens; 
is not involved in any of the claims in question, is not 


integral in any very substa tial sense to the system elaborate 


ly described in the specification. The system of the patent: 
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is primarily an eggregator system, aggregating the number of | 


wagers placed on each entry in the race in two separate | 
aggregators, the registers MEMA which aggregate: the wagers | 
on each horse in the race in each of the three pools (i.e., | 

| 
win, place and show) and the TIM aggregator (the TIM memory | 
WM), where the number of wagers made at each TIM on each | 
horse in each of the three pools is separately aggregated. 
These are kept up to date, as each additional wager is sig- : 
nalled, by the updater, which, in each case, is a unit adder; 
that is, it adds one. The task, then, i very simple dite: 
and it is the same for every race every day. There is no 


general purpose problem here calling for complex programs, 


and programs that must be altered from moment to moment or 


from day to day. Rather, the task is one that calls for a 


simple, stable system emphasizing high reliability and speed. 


The computer, too, has, as computer tasks go, a very simple 


job, and that is to draw from the aggregator MEMA the total 


wagers in each of the three pools and the total wagers on 
each horse in each pool, to use these sums to compute the 
odds on each horse in each pool and the total wagered in 


each pool, and then to feed to the output display boards the 


a 
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result of the odds computation on each horse in each pool 
and the total bet. This the computer was to do each 70 
seconds, and it had to have within it sufficient stored 


programming so that it could reach each register in the. 


computation. Such a task is without any inherent difficulty, 


| 

| 

| 

| 

aggregator in order to read out the data in it for use in hs: 
| 

¥ 


and it involved no great degree of solid-state electronic 
data processing art. The whole Raceway task, when outlined ; 
to Mr. Leonard by Mr. Lynch at the very beginning of the : 
project in 1959, seems not to have been thought to present | 
any particular problem. There was no delay in Mr. Leonard's ! 
presenting confidently a system that would deal with the 
matter effectively. 

Even a simple task involves a good deal of detailed 
circuitry. That is the present case. Perhaps Annex A will 
help in the visualization. This very untechnical sketch 
eliminates much of the wiring but does show the elements : 
directly involved in the system of the patent. Very sins’ 
the boxes at the left from TIM N at the top to the output ! 
units at the bottom show the flow of input data from the TIM 
to the display boards. Very simply, the task is to get the 


wagers placed at the TIM recorded in the registers MEMA and 
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the TIM memory WM, to keep the wagers up to date in each 


race, to compute the odds every 70 seconds for display 
purposes, and at the end to compute the payoff on the three 
pool winners. The boxes at the right are those which have 
to do with the control and driving of the system. They 
include all of the error checking components and the devices 
which furnish critical signals to latch and unlatch the keys 
on the TIM and which (and this is of course very important) 
make sure that all of che TIMs are searched for their data. + 
As the patent makes plain, the various devices used are all' 
familiar ones. They involve very detailed circuitry pain- 
stakingly worked out, but there is no novel circuitry in- 
volved as is clear from the face of the patent and from the 
trial evidence. 
vi 

In characterizing the claims in suit plaintiff has 
styled the subject matter of Claims 20 through 22 as the 
totalizator system invention, Claim 23 as the non-allowed 
runner subsystem invention, Claims 24 and 25 as the TIM 
scanning subsystem invention, and Claims 26 and 27 as the 


erroneous data checking subsystem invention. 


= ee er 
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Claim 20 would seem, loosely, to claim the combination 
of a plurality of conventional TIMs, means of collecting 
from the TIMs and despatching into the system the betting 


data on each entry and identifying those data to the origi- 


nating TIM, and means of aggregating the wagering data and 


sending an acknowledgment: signal to the TIM so that it will 


stamp up and issue a ticket with the wagering data on it. 
If reference is made to Exhibit 11, it will be seen that the; 
patentee identifies the TIMs as TIM 1 and TIM N, typical of 
a plurality of TIMS. He also identifies (Exhibits ll, 114A) 
the generating means for generating signals representing 
the wagered entry and the TIM as the step pulse generator, 
the scan counter and decoder, the entry register, the 


storage address generator, and the aggregator address trans- 


mitter as well as the buffer. Finally, the transaction 


calculating means for performing a caluulation on the generated 


signals and transmitting an acknowledgement signal (when 
appropriate) to the TIM, so that the ticket will issue, is 
identified as registers MEMA, updater UAA and amplifier AKA. 
Cutting through, the system of Claim 20, then, comprises a 


set of commercially available fairly standardized TIMs, 


a 
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appropriate electronic linkage between the TIMs, an aggre- 


gator, MMH a unit adder, and an acknowledgement-signal 


‘ amplifier between the unit adder and the TIM so that aggre-' 


' 
| 


gating the wager effects an electromechanical release of 
the betting ticket. 
The claim is strikingly barren of any genuine specifi- | 


cation of means. Only by reference to Claims 21 and 22 does 


it become clear that the "calculation" of Claim 20 element 


(C) is the aggregation 2f the wagers and storage of them 


through the updater UAA and memory MEMA. The claim relates 


only to the simple operation of depressing one wager key 


on a TIM with the effect of actuating the updater to 


increment the register MEMA by the number one and effect, 


by return signal, an automatic release of a receipt or 


betting ticket. The detail of the circuitry, outlined in 


Exhibits 11, 11A by the heavy lines, and described at 


Tr. 170-179, 185-208,evinces no novelty. Each component is, 
as the specification makes plain, a familiar of the prior 
art (existing in various forms), and it performs its 


familiar role in a familiar way. The undertaking of the 


combination is an easy one, aggregating wagers without 
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losing track of the horse on which and the pool in which 
the wager was placed, or the TIM at which the wager was 
placed. 

The obviousness of the system is most readily seen in 
Annex A. The combination of means presented by Claim 20 
is an utterly simple aggregator of punched-in data. Every 
component is in its predictable place and does its in 


this field - simple office simply. The TIMs (Column ll 


lines 43-67) are described "as of the type which" (line 43-! 


44), and the record .s clear that such TIMs were articles 
of commerce. The buffers are rudimentary; essentially 
“or" gates, each is wired to one of the keys (1,2,3 ... n) 
in each TIM, and they pass the wager pulses to the entry 
registers (Column ll, lines 68-72). The entry register may 
be a plurality of flip-flops (Column 14, lines 9-24) of the 
kind already described (Column 12, lines 32-35) and as 
described in Richards, Arithmetic Operations in Digital 
Computers, Exhibit K, p 48. Such use of flip-flops as 
registers was rudimentary, and is described in Richards 
Digital Computer Components and Circuits, 1957, p.28 

(Ex. 145; the Richards text is cited in the patent, Column 


13, lines 34-35). The progress to the storage address 
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generator (SAGA) and aggregator address transmitter (AATA) 


is, again, conventional (Column 7, lines 12-24, 41-46, 
! 


49-52; Column 14, lines 59-72, Column 15, lines 1-9) Both 


are, essentially, "and" gates, at least in simplex operation 


| 
i 
' 
’ 


{ 
requiring a coincidence of the GERA signal and the entry } 


Signal in the case of SAGA, and, in the case of AATA, the 
coincidence of the AADR signal from SAGA and the SADD signal 

(D-7) 
- the GERA and SADD signals are time-separated/signals from’ 
the control KA . The GERA and SADD signals simply reflect 
the result of the error test routine and derive ultimately 
from the step pulse (STP),scan counter (SXA) and decoder 
(DEC) circuitry that links into the system of Claim 20. 


The signal from the aggregator address transmitter (AATA) 


selects in the "memory," the multiplane magnetic core 


matrix (MEMA),the row and column which has in store as its! 


"word" the number of wagers theretofore made at the TIM 
underys$can on the horse selected and effects a "read-out" 
(MOA) to the updater (UAA) which adds "one" to the number 
part of the read-out "word" and restores it (MIA) to its 
row and column in MEMA and Pea eee despatches through 

i 
the amplifier AKA a signal (ACKA) which as an "acknowledgement'’ 


FPI—SS—3-17-72—s0M—9.53 


AS 


reaches the TIM through mesne circuit paths to unlatch the 
depressed wager key in the TIM, releasing the ticket which 
is imprinted by simple electromechanical means in the TIM 
in the usual way (Column 8, lines 2-32,, Column 13, lines 
1-22, 52-62, 40-44). As the specification states, "Such 
recirculation type magnetic core matrices are well known” 
(Column 13, lines 32-33), and the updater (UAA) is a unit 
adder "and many are available in the present art" (Column | 
13, lines 52-53) ,and the specification refers to the two ! 
Richards texts. The particular chapter of "Digital computer 
Components and Circuits" is not in evidence but the History 
and Introduction portion of the text (Exhibit 145), particu- 
larly pp 27-32 and Fig. 1-3, demonstrate the ciimndaglaaa 
of the Claim 20 system. 

If Claim 20 is narrowed to the specific figu.-s and 
text of the patent it is necessarily a very narrow claim 


indeed, but in language it is extremely broad. If read in 


the first way, it is difficult to extricate the "means” 


| 
| 
| 
| 


elements of Claim 20 from the specification because the 
specification is written around the dual componentry and 


dual mode of operation and deals throughout with daily 


double wagering. If read broadly in obedience to its 
literal language, it inures as a statement of aims rather 
than as a workable statement of a union of identifiable 
means. But by either reading no unobviously new union of 
means is taught. In the striking language of Mr. Justice 
Matthews in Pickering v. McCullough, 1881, 104 U.S. 310,318 


"In [the patentee's] apparatus, it 
is perfectly clear that all the elements 
of the combination are old, and that each 
operates only inthe old way. Beyond the 
separate and well known results produced 
by them severally, no one of them contributes 
to the combined result any new feature; no 
one of them adds to the combination anything 
more than its separate independent effect; 
no one of them gives any additional effi- 
ciency to the others, or changes in any way 
the mode or result of its action. [Ina 
patentable combination of old elements,all 
the constituents must so enter into it, as 
that each qualifies every other; to draw 
an illustration from another branch of the 
law, they must be joint tenants of the domain 
of the invention, seized each of every part, 
per my et per tout, and not mere tenant: i 
common, with separate interests and estates. 
It must form either a new machine of a dis- 
tinct character and function, or produce 
a result due to the joint and co-operating 
action of all the elements, and which is 
not the mere adding together of separate 
contributions. Otherwise, it is only a 
mechanical juxtaposition, and not a vital | 

| 


union." 


See also Anderson’s-Black Rock, Inc. v. Pavement Salvage Co,, 


1969, 396 U.S. 57, 60-61. So here, the system of Claim 20 
represents a linear linkage of known devices each performin 
in sequence its familiar task. No discovery of any novel: 
union of such means isfresent, but only a functionally | 
adequate union of means in which each means is used to do 


what its nature and previous use suggest. The means com- 


bined in the system of Claim 20 neither embody nor obey any 
new law of cooperation. 

Claim 21 adds nothing. (See Tr.209-229) Element 
21(A) simply identifies the matrix of "addressed," i.e., 
selectable or locatable magnetic cores carrying the bits 
making up the "word" that specifies and is specific to the 
aggregate wagers on one selection at one TIM —- the register 
MEMA. Element 21(B) is part of the idea of element 21(A); 


it simply specifies that tne array of cores in the selected 


column and row will be such that it responds to the signal 


to MEMA. Element 21(c), similarly, signifies that read-out 
of the "word" to the updater UAA will occur in the form of 
MOA. Element 21(D) specifies the updater UAA. Element 4.1) 


! 
identifies the signal path for MIA, the signal-set comprising 


the read-out word with its number part now increased by we 


proper | 


' 


and the routine restoration of the word to its/row and 
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column of MEMA. Element 21(F) refers again to the updater’ 
simultaneously triggering the AKA unit to send out the 
acknowledge signal ACKA through the system - to the control 
KA, whence it issues as the signal CONA to the interf .ce, 
where it becomes the signal CON and proceeds to the TIM to 
release the ticket. Claim 21 particularizes Clair. 20. It 
adds nothing to the combination. 


Claim 22 (outlined T-. 230-237), like Claim > a 


furnishes particulars of Claim 20, adding the circumstance | 
| 


that the second group of data comprised in the AADRA Signals 
(the M+ 1,2 ...N set) passes from the storage address 
generator (SAGA) to the TIM address transmitter WATA 

(W = TIM) [as the first group of AADRA Signals (the 1,2 . 

M set) passes to AATA], thence passes as the signal WADR to 
the TIM memory WM to effect read-out, as the signal wo, 

of the word reflecting the total wagers to that time at each’| 
TIM by selection, updates the number part of the word in a 
unit adder UAW, and restores the word, incremented by one, 

as signal WI to the correct location in TIM memory WM 

(Column 7, lines 18-24, 39-42, 44-46, 52-54, Column 8, 

lines 53-63, Column 13, lines 47-62). There is no “acknowl-| 


edge" circuit. The specification seems, logically, to 
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require essentially the same role of MEMA and WM, and it 


was said at the trial (Tr. 234) that the MEMA and WM memory 


modules were interchangeable. (See Column 13, lines 11-18, 


47-49.) The elements of Claim 22 disclose that WM and the 
immediately associated components comprise a conventional 
memory and unit adder used as a simple aggregator. ‘See 
Column 13, lines 32-39, 47-49. Claim 22 adds nothing to 
Claim 20: the function assigned to WM in the specification 
makes it clear that elements (B) and (C) of Claim 20 can be 
taken to refer to the WM function nu less than to the MEMA 
function provided the acknowledgement signal role is denied 
to the updater in the WM path. (Parenthetically, the TIM 
memory WM and associated updater UAW are not twinned in 
the system. The TIM address signal WADR to the TIM memory 
can emanate from whichever side is "master," A or B, 
from TIM address transmitter WATA or a presumed WATB. 
AADR signal from the aggregator address transmitter AATA is, 
similarly, the signal from whichever address transmitter is 
master,but it is fed to both memories, MEMA and MEMB.) 
Claim 23, the "scratch" subsystem, does not depend 


on Claim 20. As outlined (Tr. 237-247, Ex. 14,14-A) by one 


PPI—SS—2-!7-72—-303. 


of the patentees, the scratch subsystem provides a set of 
steady signals (SKR1,2 ...N), initiatea@ at switches, 
SKW1,2 ... N, on the Console, C, to interdict the processing 
of wagers on those of the entries 1,2 ... N which have been | 
| 
scratched; the interdiction is accomplished by using "a 
conventional equality comparator" (Column 14, lines 35-36) to 


generate an SKRI signal when a scratch signal, e.g., SKR1 


(meaning horse 1 has been scratched) coincides in the 


comparator (TFSA) with a wager signal, e.g., HIN (i.e., 


horse 1 bet at TIM N) on the scratched horse; the SKRI 


| 
signal functions to trigger a reject signal to the TIM and | 
| 


to "step" the scan to the next TIM. (Column 3, lines 41-45, 
Column 5, lines 3-20, Column 10, lines 34-51, 54-55, 59-61, | 
64-71, Column 12, lines 22-28, Column 14, lines 35-43.) — 
system, that is, comprises the conventional TIMs, a switch 
device to permit the emission of a set of steady scratch 


signals, a conventional comparator to match scratch signals | 


with signals for attempted wagers on scratched: entries, 


| 


rejection signal circuitry and the acknowledgement -ircuitry 


of Claim 20(C). The idea of the system is simple; the 


simplicity is not that of discovered but of obvious sim- 


plicity, and the means invoked are an obvious dictate of the 


simple end sought. 

The claim does not in reality go beyond the obvious 
teaching of the use of a comparator as a guard against 
taking wagers on scratches. The comparator compares the 
scratch signals with the wager signals and, in the case of 


coincidence, sends out a signal. That signal is used to 


nothing. It is an unreal multiplication of words. Switche 
do not "generate" "signals"; they make and break electrica 


contacts or paths. What must be meant is that there should 


trigger the reject and step impulses. Element (B) says | 
| 


be a key or switch for each runner number which when closed 
completes a circuit that sets up the identifying signal for 

a particular runner number in the comparator. But that 

much is of the essence of a comparator's existence. Compara- 
tors exist to compare signals for identityér difference in 

a variety of ways (some of which can be gleaned from the 
excerpts from the British p*tent (749,836) cited by the 
patent office,bearing in mind that the signals involved in 
the British and the present patent are binary numbers 
encoding numerical and verbal information; the HSB and RCP 


elements in the British patent are comparators). The 
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| comparator reflects the result ot its comparison in a 

| signal and that signal, of course, can be used to do the 
| obvious, to step the scan to the next TIM, or to unlatch 
the depressed key on the TIM without issuing any ticket, 


or both. 


in Claim 23, and the awkward indication of the (E) trace 


| 

| 

| 

| 

| Element (E) is not really part of the system claimed 
| 

| on Exhibit 14 as going around the memory MEMA and the | 
| 


| updater UAA, but through the amplifier AKA, discloses that | 
| 

| 
| embarrassing fact. The "system" of Claim 23 is devoid of 
| 
} 


means for generating an acknowledgement signal, or of means | 


{ 
| for aggregating the wager that is to be ackr.owledged because 


and only because, it is correct to aggregate it. A glance of 


Exhibits 14, 14A explains that the scratch comparison and 


} 

! 

' rejection system are upstream of the entire transaction 
calculator TCA; the scratch comparison and rejection are 


logically, must precede the TCA functions in real time so 


that the false wager is net aggregated in MEMA and WM. 


| 
' part of the transaction processor MRA activity, and, j | 


; —— a 
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The patentee Weida outlined Claim 24 (Tr.249-262, 
Exhibits 15, 15A) with referenc *o TIM scanning when no 
wagering transaction is being made at the TIM. It should 
be noted that, strictly, Claim 24 and its dependent Claim 
25 are the only ones of Claims 20-27 in which the pluralit 
of the TIMs is significant in the claim. The subject 
matter of the other claims is not related to the plurality 
of the TIMs. Column l, lines 51-69 describes the object 
of the system so far as concerns Claims 24 and 25: to 


provide a high-speed scanning means for interrogating a 


plurality of relatively slow-operating TIMs. "Scanning 


means" select the TIMs for interrogation sequentially. 
Interrogating means transmit an interrogating signal 
(SCN1A, 2A...NA, Col.3,11.48, 49)to the selected TIM, and, 
if the TIM is ready for a transaction it will transmit 

a selected transaction signal (HIN, H2N...HNN, where TIM N 
is scanned), Means sense for the transmission of the select 
transaction signal, and, if none is sensed,that causes 

the scanning means to step to the next TIM and interrogate 
it. Provision is made to insure that the high-speed 


scanning means does not, by returning to make a second sca 
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cause a "redundant" second processing of the selected 


Column ll 
/ line 34). 


| 
| 
transaction signal (as to which see Column 10 line 72- 


An initial signal (ICL) presets the scan counter 
SKA to 1 (Column 3, lines 58-61); the scan counter SKA 
is a chain of conventional cascaded binary counters, as 
shown in Richards, Arithmetical Operations in Digital 
Computers, pp. 194-197, Exhibit L (Column 11, line 74- 
Column 12, line 7); the output of the scan counter SKA 
is fed as the SKNA signal to the scanner SCA (Column 3, 
lines 61-64). That scanner is a decoder which decodes the 


set of "1"s and "O"s from the scan counter SKA; the 
| 


scanner may be of the kind shown in the same Richards text, 


pp-71-75, Fig.3-3(a), Exhibit M (Column 12, lines 8-21). 
The scanner SCA decodes the SKNA signal and feeds it to es 
interface of the TIM +... under scan as the signal SCNNA, 


the second N being the identifying number of the TIM under 


scan (Column 3, lines 64-67). The keys of the TIMs, when 


depressed, close switches, each key and its switch repre- 


—“; 


senting a runner, and one side of all the switches being 


connected to a common conductor; the signal from the 


+ 
scanner (e.g., SCNNA) connects to the common side of the 
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switches, and, if one switch is closed (and, absent a 
defect, only one switch can be closed at a time), the scan 


signal crosses and issues from the TIM as a "selected 


transaction signal” (e.g., if from TIMN,as one of Hin ... 


HNN). See Column 3, line 67 to Column 4, line 17. If non 
of keys of the TIM has been depressed - no wager is being 
made at the instant of scan, (and this is ascertained by 
the control KA's probing the "transaction-made" unit BMA 
with the TFB signal from the "1" output of the TFBF flip- 
flop (Fig.3)),-the scanner is stepped along to the next 

TIM (see Fig.2, at right, Fig.3 at top). See Column 4, 
lines 35-45 . So too, if, by error, the key for a scratched 
entry has been depressed, the scratch circuity produces. a 
signal at the "or" unit.0l (Fig.3) which steps the scan to 
next TIM. See Column 5, lines 13-18. (The reiteration 

of the scan signal as a result of the false entry test is 
not significant here - Column 6, lines 21-30.) When a 
wager has been processed and error tested to the point at 
which the CONA signal is generated at the flip-flop CONF 
(Fig. 3) and has cleared delay unit D3, it effects, in 
transiting the "or" unit 01 (Fig.3), a "step" of the 
scanner to the next TIM (Column 6, lines 53-62). The 
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confirmation circuitry, of course, uiiatches the depressed 


wager key in the TIM and issues the bet ticket (Column 8, 
lines 29-32). (The N + 1 check is not involved in Claims 
24-25, Column 8, line 67 to Column 9, line 19). The "step? 
signal STEP is generated, as explained at Column 10, lines 


54-71, when there is no error and when no CONA signal has 


been generated through processing a wager to validation 


and the issuance of a bet ticket: it is done when no ae: 
signal is sensed or a wager on a scratched entry is found 
in the system. To be short, as Fig.3 illustrates at 

upper left, the scan steps when "or" unit 01 receives 

either (a) a signal that no bet has been made (BMD), or(b') 
that the wager signal is on a scratched entry (SKR1), or | 
(c) a valid bet has cleared the system to ticket issuance 


with theevolution of the CONA signal within the control KA 


of the transaction processor MR (Fig.2,right,Fig.1A, left, 
Fig.3, left center). (The fourth signal at "or" unit o1, 
ICL, is not here relevant. It appears to function as a 
general system-starter (Column 3, lines 58 et seqg.).) 


Finally the scan is prevented from re-scanning a TIM while! 


the system is still in process of passing a "confirm" or 


SS SS ss sss 
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AlO connected to the "do not confirm" an@ do not reject” 
outputs of the confirm and reject flip flops (Fig. 4, center, 
"CONAF" and "REJAF") and feeding the scan signal SCNZA (SCNNA) 
to the same "and" unit A8 so that it clears the interface IF 
(IFN) only if neither a confirmation nor a rejection is in 
transit through the system. This follows from the datum that 


when the SKRI and CONA trigger the STEP signal, they also 


(mediately) function to se. the REJAF and CONAF flip-flops | 


respectively to "1" (via "and" units A 92 and A 90, Fig. 4). | 


During that period the TIM originated BID1 signal is operativ 
After the key and ticket release (or key release only) is 
triggered, the BID1' signal sets to "0" the CONAF or REJAF 
flip-flop (whichever had been set to "1" because of a confirm 
or reject) thus providing the missing signal for the coincidence 
of signals required to clear the SCNI1A scan signal through the 
interface to the TIM as interrogation signal SCN1 (SCNN). 
Again, the subsystem claimed combines conventional 
components to perform a familiar assignment in a conventional 
way. Claim 24 commences with the plurality of commercially 
available TIMs as element (A). The operational language of 


(A) means simply that when a TIM wager key is depressed, it 


closes a circuit switch; that closure completes a circuit 
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| to the transaction processor MR, and, specifically, to the 
entry register, 14RA, Fig.2. The scanning means of claim 
element (B) which interrogates the TIMs in order is the 


ww a a a 


S 1S 


leading from the TIM via one or. another of the buffers (all 


"lL" keve. Leading: to buttiar "1," all “N’ keys. to. buffer "Nn") 


conventional binary counter which emits the SKN signal and 
which is stepped by return signal from the system, closing 
the impulse sequence by stepping or advancing the scan counter 
SKA. The interrogating means of element (C) is the scanner 


or conventional decoder SCA which decodes the signal SKN and 


transmits it as (for example) the signal SCNNA to the inter- 
face IFN which transmits it to the TIM where it, in effect, 
becomes the wager signal and proceeds into the system. The 
sensing means of element (D) for sensing a wager signal is the 
BMA unit in transaction processor MRA (Fig.2), and is an 
evidently simple logical element (Column 14,lines 29-34) made | 


up of "or" units and an "and" unit. The stepping means of 


element (E} which is to function when the no wager signal 
(BMD') is present, is the "and" unit Al, the “or" unit Ol,and | 
the step pulse generator (Fig.3) and the binary counter SKA 


(Fig 2). 


il os ee eo : | 
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No discovery is present here. Detail abounds, but 
ingenious novelty is not present. It is pedestrian circuitry 
that accomplishes its very simple goal of furnishing a pulse 
that tracks through a system (with: the functions of which 
scanning is not concerned) and, on circuit completion to 
origin, ticks the binary counter on to the emission of its 
next count signal. 

Claim 25 adds nothing. It simply covers the other 


alternative - that a wager has been made - and it requires 


that a stepping control exist so that the scan does not step 
to the next TIM before the bet has been processed. 

is ineptly phrased, for to specify "means for processing a 
selected entry transaction signal sensed by said sensing mean 
[of Claim 24(D)]" is to call for a means of limitless dimen- 
sions, irrelevant to the nature of the claim. (The patentee 
outlined the claim at Tr. 262-272.) The point of the claim 
is to add to the elements of Claim 24 the element of means 

to delay the stepping of said scanning means to select the 
next TIM until any selected transaction signal sensed by said | 


; sensing means has been confimed as a valid wager or rejected 


ow 
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as an unallowed transaction. 


are, of course, not the whole data processing system, as 


Exhibits 15, 15A suggest (cf. Tr. 265), but the fact that 


the CONA, BMD' anc SKRI signals alone directly STEP, and 


REJA does so mediately. 


the case of a duly processed wager, the Step pulse generator 


The consequence of that is that in 


(Fig.3) is not energized, to move the scan counter SKA on 


(Fig.2) to issue a new SKNA signal to the scanner SCA to 


initiate the new SCNNA, SCNN sequence through interface IFN 


to TIM N, until the CONA signal is at least despatched to 


interface IFN, and there generates the CON signal that 


releases the wager ticket. 


Claim 25, the rest of Claim 24 in reality, is equally 


obvious, 


the routine routinely. 


the same detailed and uninspired circuitry doing 


Neither Claim presents anything 


except a rudimentary scan system, nothing approaching 


the versatility of Schrimpf, No. 3,029,414 (Exhibit 3A), 


passed over so lightly in the office action. 


it is not 


possible to conceive that Claims 24 and 25 could have sur- 


vived the prosecution if the Patent Office had examined 


i the claims with the required particularity. 


FPI—SS—3-17-72—30M—3i53 


_\bo 


The added means of Claim 25 


a a 


Claims 26 and 27 (Tr. 272-286, Exhibits 16-16A), are 
| addressed to one of the error-checks incorporated in the total 
| ease: They parallel Claim 23, which dealt with the check 
| against wagers on scratched entries (Tr. 289). The entry 
checking means is the "two entry transaction" unit THBA of 
Fig. 2, located in the transaction processor MRA; it "can be 


a conventional majority logical element" which generates a 


signal THBI if the entry register (1HRA) emits wager signals 
| 
} on more entries than one (Column 14, lines 44-56; the Boolean 


| equation [correctly given in Exhibit 2, p.35, lines 15-16] 


| means simply that if the signal TFT coincides with the coinci- 
| dence of wagers on any two or more entries, the THBI signal is 
| generated. 

Again, the Claim element 26(A) is the commercial TIM 
las in Claim 23, Claim element 26(B) speaks of "entry checking 
imeans" for detecting erroneous wager signals and thereupon 


itransmitting a rejection signal to the TIM. Claim element 


i} 
26 (c) is the acknowledgement means as in Claim 23(E). The 


i 
|patentee visualized the subject-matter of Claim 26 (or,perhaps 


t 


iof Claims 26 and 27) as the flagging down of "two horse bet” 
isituations and of false wager signals originating within the 


‘system (Tr. 275-296, particularly 277-278). 
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'in the signal test routine schematized in Figure 3, the tests 
‘utilizing the flip-flops TFTF and RSCF. If the first test 

|| (test for bet made) verifies that a wager signal has been 
'entered in the entry register 1HRA, the test-for-two signal 


| TFT is generated in the flip-flop TFTF, and, through use of 
| 


| 
| 
| logical element), determines whether more than one wager signa 


has entered the entry register as a result of the scan of the 


TIM then under scan; if so, the THBI signal issues from the 
majority element THBA (Fig.2) and, in control KA, coinciding 
with the TFT signal in "and" unit A7 (Fig.3), passes "or" 
unit 03, sets the ERAF flip-flop to 1 and generates signal | 
ERA, which, via "or" gate 04, sets the REJF flip-flop to one, 
generating (after delay at D4) the REJA signal that in the 


interface (Fig.4) is (along with scan signal SCNNA) a compon- 


sent at "and" unitA62 of the signal that sets the REJAF flip- 


i flop to 1 and despatches the reject signal REJ to the TIM 


' (Column 4, lines 49-74, Column 9, lines 57-62, 67-72, Column 


'10,lines 31-50). If there is no duplicate signal, THBI' 


{ 


‘initiates the next error check, the scratched bet check. 


| 
| 
| 
| 
| 
ee 2 


eS 


The routine then disposes of the scratch test, and, 
if the wager is not on a scratched entry, the signal SKRI' 
| (negating a scratch bet) energizes the 0 input of the scratch 
|| flip-flop TFSF and the 1 input of the RSCF flip-flop to 
| commence the test for a false signal through the RSCNA' signal 
| and its invert RSCNA, identifiable as "reset scan." The 
| Language of the specification is not very fortunate in explain+ 


| ing the false signal sequence, but apparently the ee 


| ing signal is the invert, RSCNA', the 0 output of the RSCF 
| flip-flop. It initiates the test for the systemic validity of| 
| the wager signal being processed by being fed to all the inter 
|eaces, IFl ... IFN, and, necessarily reaches the IF of the TIM 
| under scan, say, e.g., IFN, and termi..ates the generation of 


ithe scan signal SCNNA. No wager signal should then persist in 


system including the TIM (Fig.3, Dl), the RSCNA signal is fed 
from the 1 output of the RSCF flip-flop to the BMA unit (Fig.2 


ito test for the presence of a false wager signal in the entry 


OS ee ee eS 
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‘wager signal); if a wager signal is present (and it should 


| 
| 


| 
| 
| 
| 
{| 
| 
| 
| 


' 
i 
{ 
i 
} 
} 


| 
| 
| 
| 
| 
i 
| 
{ 
' 
} 
| 


i 
i 


i 


, not be, since the invert RSCNA' has terminated the scan signal 


| SCNNA), the BMD signal returned to the control KA at "and" 


unit A6 with the RSCNA signal (Fig.3) will feed through "or" 
unit 03 to the 1 side of flip-flop ERAF and generate ERA 


(which shuts MRA down) and, via "or" unit 04 will set the 


flip-flop REJF to 1, generating, via delay D4, the REJA signal! 


(Fig.3) which (as before) via "and" unit A62 sets the REJAF 


flip-flop to 1 and despatches the REJ signal to the TIM 


(Column 5, lines 20-46, Column 6, lines 16-17, Column 9, lines| 


56-62, 67-72, Column 10, lines 31-51). 


As in the case of Claim 23(E), relating to the test for, 


| non-allowed scratch signal, the acknowledgement means does not 


genuinely function as part of the error checking role of the 


|combinations of Claims 26 and 27. To be sure, if there is no 


‘duplicate-wager or false signal or other error, the valid 


i 
wager will be processed through ticket issuance. That,however 


H 


y 
HI 
i 


jis not functionally connected with either the test-for-two or 


ithe false signal or the scratch error tests, but, rather, is 
i 


ifunctionally relatec to aggregating wagers. In the case of 
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"test for bet signal" or the RSCNA signal coincides with a 


} 
| 


| 
| 


| 
| 


| 


} 
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| 
| 
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the "two-horses bet" error check, the check system is upstream | 


| 
lof the aggregation and updating steps which alone can give 


rise to the acknowledgement signal. There is, then, no 


acknowledgement means in functional union with the "two-horse 


! 


| 


bet" error checking means except in a more inclusive combination, 


} 


| 
| 
| 
— claimed, that would embrace the aggregation of the wager. 
| The "test for false wager signal” of Claim 26 is some- 


j 

what different; because of the obscurity of th explanation 

| of the operation of the RSCNA signal and its invert (Column 5, 
| lines 20-46, Column 6, lines 18-33, 47-56), the final result 


of the routine is puzzling. Figure 4 explains little in 


rn the path that RSCNA* takes to the "and" unit A8 
ic generate, if SCNNA and AMST coincide with it, the SCNN 
| signal, if the BID1' signals are at the O inputs of CONAF and 
[penny that sequence can be related to the CON signal to the 
| TIM via "and" unit A6l1 and to the holding effect described in 
‘Column 11 lines 11-39. But no integral combination of the 
false entry check with the acknowledgement means UAA and AKA 


(which are components of the distinct aggregation function) is 


|} 
| present. 
It may be thought that Claim 26 refers only to the 
1 


| false signal test (despite the explanation at Tr. 277-278) and 
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‘that Claim 27 refers only to the plural wager signals error. 
'The effect of the language of Claim 27 is to substitute the 
imeans of Claim 27 for the means of Claim 26(B). 


| As in the case of Claims 20 through 25 no discovery 


|} 
i} 


lie . . . . ° ° . 
jis disclosed, only painstaking articulation of familiar means 


gested by the nature of the tasks to be performed and the nature 


lof the conventionally appropriate components that the tasks 
ithemselves pointed out as suited for the service. 
The claims depend absolutely on exploiting the last 


'paragraph of 35 U.S.C. 112, which has been said to have been 


intended to mitigate such holdings as that in Halliburton Oil | 


il 
i 
Well Cementing Co. v. Walker, 1946, 329 U.S. 1, which dealt 


| 
lwith the meaning and limits of the often expressed principle 


| 


that in claim drafting the draftsman must not use "convenient- 


ily functional language at the exact point of novelty” (General 
j 


‘Electric Co. v. Wabash Appliance Corp., 1938, 304 U.S. 364, 


{ 
| 
371). In Halliburton Mr. Justice Black said for the Court 


{ 
| 
j 
hi 


| (329 U.S. at 8-9): 


Hi 
Hf 


only describes the resonator and its re- 
lation with the rest of the apparatus as 
‘means associated with said pressure re- 


"A claim typical of all of those held valid | 
sponsive device for tuning said receiving | 
| 
| 
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means to the frequency of echoes from the 
tubing collars of said tubing section to 
clearly distinguish the echoes of said 
couplings from each other.* The language 
of the claim thus describes this most 
crucial element in the ‘new’ combination 
in terms of what it will do rather than 
in terms of its own physical character- 
istics or its arrangement in the new 
combination apparatus. We have held 

that a claim with such a description of 

a product is invalid as a violation of 
Rev.Stat. § 4888. Holland Furniture Co. 
v. Perkins Glue Co., 277 U.S. 245, 256, 
257; General Electric Co. v. Wabash 
Appliance Corporation, supra. We under- 
stand that the circuit court of appeals 
held that the same rigid standards of 
description required for product claims 
is not required for a combination patent | 


embodying old elements only. We have a 
different view." (Footnote omitted.) | 


|The Court held the claim bad because it embraced every posible 
|| means that, in union with the other elements of the combination, 
| already in the prior art as combinations,would emphasize the 
| sought-for echoes. Mr. Federico (then Examiner-in-Chief, 

| United States Patent Office) said in his Commentary on the 

| *52 Act (35 U.S.C.A. pp. 25-26) in discussing the third para- 


| graph of Section 112 and its relation to such cases as 


| Halliburton: 


ee 
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"It is unquestionable that some measure of 
greater liberality in the use of functional 
expressions in combination claims is author- 
ized than had been permitted by some court 
decisions, and that decisions such as that 
in Halliburton Oil Well Cementing Co. v. 
Walker, 67 &.Ct. 6, 329 U.S. 1, 91 L.Ed.3 
(1946, are modified or rendered obsolete, 
but the exact limits of the enlargement 
remain to be determined. The language 
specifies 'an' element, which means ‘any' 
element, and by this language, as well as 

by application of the general rule that the 
Singular includes the plural, it follows 
that more than one of the elements of a 
combination claim may be expressed as 
different ‘means' plus statements of function. 
The language does not go so far as to permit 
a so-called single means claim, that is a 
claim which recites merely one means plus 

a statement of function and nothing else. 
Attempts to evade this by adding purely 
nominal elements to such a claim will un- 
doubtedly be condemned. The paragraph 

ends by stating that such a claim shall 

be construed to cover the corresponding 
structure, material, or acts described 

in the specification and equivalents there- 
of. This relates primarily to the con- 
struction of such claims for the purpose 

of determining when the claim is infringed 
(note the use of the word ‘cover'), and 
would not appear to have much, if any, 
applicability in determining the patent- 
ability of such claims over the prior art, 
that is, the Patent Office is not authorized 
to allow a claim which ‘reads on' the prior 
art.” 


| 

| 

| 
Much is certainly read into the third paragraph of 

| 


, Section 112 (see e.g., Kockum Industries, Inc. v. Salem Equip; 


| ment ine., Sth Cir. 1972, 467 F.2d 61. Application of ey oy 
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i\C.C.P.A. 1973, 481 F.2d 1357, 1361, 1366-1368), but, of course 


some workable means must be found in the specification (see, 


| 


! 

f 
|@-g., Application of Jones, C.C.P.A. 1967, 373 F.2d 1007, 1014) 

| 


|in order to satisfy the critical requirement of Section 112 


| that the claims particularly point out and distinctly claim 


| C£. Application of Bozek, C.C.P.A. 1969, 416 F.2d 1385, 1390. 


i 

ithe subject matter which the patentee regards as his invention} 
| 
| 


| The structure and content of the claims requires 


j}examination in the light of plaintiff's key argument that, 


| 


 |lwhile Claim 20 is the most basic and inclusive (i.e., the least 
| limited in its range of reference), dependent Claim 22 is the 


jmost important, and that the most significant area of novelty 


;centers around the "means" for generating signals representing 


leach TIM's identifying number and the use of electronic data 

|| processing(EDP) means for aggregating TIM window bets - couple 
with overall use of EDP means to service parimutuel betting at 
racetracks. Subordinately, it is argued that Claim 22 mani- 


|festly requires EDP means (since it uses the language of 
| 
"memory," "addressed memory positions," "address-selection 
| 
‘means," "reading out"), thus it is claimed, mandating an EDP 


reading of Claim 20. Plaintiff's Posttrial Brief, pp.7-8. 


Wt 
| 
i 
i] 
\| 
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| 3-3(a), Col. 12, lines 8-21) and Storage Address Generator 


; SAGA (Col.14,lines 59-74, see pp. 143-144 supra) produces the 


' the wagers on each TIM can be aggregated. 


170. 
The last point is valueless. Hybrid systems exist. 


Deciding how many components to convert to EDP is a matter 
of informed choice. 

Returning to the first point, plaintiff argues that 
"the novel TIM number signal generation means of Claim 22 
provides for a synergistic result - the same TIM number 
signal generation means is used both for aggregation of the 
TIM window bets and for scanning of the same TIMs for betting 
data"(Post-trial brief p. 8). That is, the scan counter SKA| 
("a chain of conventional cascaded binary counters wherein 


each binary counter has an output from both its 'l' and its) 


‘O' sides such as those shown ... on page 194 of Arithmetic 


Operations ... by R.K. Richards ... 1955"; Col. 11, line 74 


to Col. 12, line 5) is the disclosed means of generating thé 


TIM number signals, and, via decoder DEC ("similar to scanner 
| 
SCA," Col. 14, line 75, which is a"decoder which decodes the 


5 


combinations of "l's" and "O's" from the scan counter SKA," 


as shown on pages 71 et seg. of the same Richards book, Fig}. 


TIM address WADR, used to address the TIM memory WM so that 


\ 
| 
| 
| 
| 


eee : sisal 


The scan counter SKA (the argument continues) also generates 
ithe scan signal SKNA fed via scanner (a decoder) SCA as SCNNA 
| 
|through interface IFN and thence as SCNN to TIM N, where it 


| goes through the latched entry key switch to emerge as the 

il 

|wager signal (e.g., HNN). (Posttrial Brief p.8). Plaintiff’s 
| 
| counsel explained the concept at the close of the trial (Tr. 


| 3683-3687, 3729-3732; cf. Tr.230-236): the SKNA signal travel 

i 

la many-wired cable carrying (one binary “place" to each wire) 
a binary number - say, seven wires (eight?) to accomodate 


| numbers up to 128 for 128 TIMs (128=2) )- The insistence is 


| that the synergistic element is in the manifold use of TIM 


! 


| 
| number signal generation means .of Claim 22 (that is element 


|20(B), which is picked up in elements 21(B) and 22(B)) to 
| 
| 


| scan the TIM for betting data and to aggregate the TIM wagers, | 


{ 
| 
| 
} 
} 
| 
} 


| assuring the correzt association of TIM and wager. Phrased 


| somewhat differently the same argument is reiterated in 
| Plaintiff's Reply Brief (R4-R9, R-14-R-15), and in Plaintiff's 
| 
| 


Proposed Pindings of Fact etc. at F 102, F 1ll, F 113, F 114, | 


! 


 F 119 and F 159, proposed findings 4.35, 4.4b5, 4.4b6, 4.4cll, 
H | 
' last sentence, 4.4c12, and 6.21-6.23).-- pai: 


| 


PPI—SS—3-17-72—20OM—9153 


Oem 


<=  - ... 


eg 


|Special emphasis is given to Claim 20(B) (generating means 


| 
| 


responsive to the wager signal to generate signals representing 


} 

{ 

! 
| 


ithe entry and the originating TIM), and it is asserted tat, 


hile Claims 20-22 and 24-25 together define the body of the 


patented Tote, parent Claim 20 is its heart, Claim 20 (B)'s 
TIM number signal generation means is the synergistic link, 


and the Claim 22 invention is the most important. It is argued 


that Claim 22 recites the TIM window bet aggregation, using the 


| 
| 
| 


|TIM number signals (Claim 22(B), address-selection means for 


! 


| | 
receiving signals "generated by said generating means" - the | 
' | 

| 

| 


lelement 20(B) means - for selecting the particular memory 
i 


| 
l position associated with the particular TIM). It is asserted 


ithat TIM number signal generation anc TIM window bet aggregation 


| 
| 


were new in racetrack lore and that the Claim 22 TIM memory 
hn is "most important” (Posttrial Brief p.6) because it includes 
the novel EDP elements of Claim elements 20(B) and 22(B). | 
Novelty for all elements is claimed because they are "limited 
i 


to ... EDP technology." More seriously, it is asserted that 
| 
! 


ithe TIM number signal generation means of Claims 20-22 (Clause 


'20(B)) as well as the TIM memory WM (Claim 22, especially 


i 


jelement 22(B)) “are completely novel over all the prior art" | 


ensue anon 
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Plaintiff's reading of the Claims puts strains on 
‘them that they cannot support. Strictly, Claim element (A) 
in Claims 20, 23, 24 and 26 is not genuinely a combinatorial 
element of the combinations of the claims. The systems of the 


\| 


| patent (Column 1, lines 11-13) are "systems for processing 
|data received from" TIMs. On plaintiff's own constant (and 

| wecuuniaiens argument that the completely EDP character of the 

| eyetens is one significant element in the patentable novelty | 
|of the systems in the racetrack field, the TIMs are outside the 
| field of the inventions, for they are mechanical and electro- | 
| mechanical, and as slow .as ever. And note Columns 15-16 of the 
| summary, which treat the TIM, its switches, etc. as apart from| 


| "A data processor ... comprising" ten subsystems and sub- 


| assemblies which are then described briefly but do relate back} 


| to the entire specification. 


To provide a data processing system to a plurality of 


| TIMs is not to present a combination that could be patentable, 


for as a combination it is, obviously, exhausted, and patent- 
| able novelty could reside only in the union of data processing 


| sub-means, new, old or both, that as a data processing system | 
or subsystem served the plural TIMs. That is, in reality the 


PPI—SS—3-17-72—3CM—9153 


| 
A212 


| 
| | 
| 14 


| structure of the patent as a whole, despite the choice of claim 


' 
| 


| 


form. To put it another way, the TIMs and their demands for 


| 


| 
| 


service were not an element of the claimed inventions; they 


rather represented the job assigned to the systems technicians 


Note Claims 1, 10, 15 and 17. (And, in passing, note that 


| parent claims 2 and 3, easily resist the contention that they 
are totalizator rather than data processing claims.) 


Apart from the skew given to Claims 20-27 by in- 
| 
| 
| corporating the TIMs in them as elements of the allegedly 


| patentable combinations, the claim language itself does not 


support the constructions plaintiff seeks to impose on it. 


a = a 0 a ee eee GRE ~ creep men ey ee 


| 

| 

heals the closing language of Claim 20 (element (C)) -| 
| "only if the transaction is correct" is null language. It 


| cannot import, as piaintiff now suggests, the whole set of 


error check subcircuits (described in Column 4, line 54 to 


| Column 6, line 12, Column 9, line 57 to Column 10, line 54, 
| Column 16, line 65 to Column 17, line 19, Column 17 lines 64 
to 75, Column 18, lines 56 to 67), and it gains nothing from 


| the license of the third paragraph of Section 112. The phrase 


, indicates no means, and it states only a desideratum that is 
; not the subject matter of the union of means of which the 


Claim is composed. Claim 20 deals with means for aggregating 


a } 
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;wager signals “representing” both runner and the TIM of origin, 
\ 


jmaking a calculation on the signal, and acknowledging the 


|wager to the TIM. 


i sive to the selected transaction signal is identified by 


' 
| 
i 
The generating means of Claim element 20(B) respon- | 
| 
| 


| 
| plaintiff as the scan counter SKA, the SKNA output of which is/| 


| fed to the scanner SCA (a decoder) and another output of which) 


jis fed to the decoder DEC and thence to the storage address 


|generator SAGA. It is invoked in Claim element 21(B) and 


| Claim element 22(B). Claim 21 identifies the components of th 


| 


| 
aggregator centering on the memory MEMA and it represents ABC 


| 
| 
| 

¢ 
| 


| data processing. "Memories" have to be thus and thus imple- 
| mented; the very term implies addressed positions for “words, " 


| retrieval. of them for arithmetical calculations, and return 


| of them to the addressed position. Claim 22 is precisely 


| the same except that it refers to the simpler aggregation 
ee ae on the memory WM and involves no acknowledgement 
| signal. 

The claimed "synergistic" effect is not present. 
| Annex E presents in stripped down form the components and 


‘circuit paths involved. Because of the daily double language 
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that entangles the specification, the signal generating effect | 


| 
s BID1 is not made clear; depressing a TIM key definitely 


| 


energizes a corresponding line to produce a signal on that 


|line in correspondence with the latching key that has been | 


actuated (Tr.188) and that signal must be BID1 (Col.3, lines 


167-72,Col. 6, lines 59-63, Col. 11, lines 11-32). Beyond the 


| calamanis decoder SCA and the decoder DEC is made explicit. 


| 

| 

bare word "decode," nothing of the word-forming function of | 
| 

| 

i | 
i | 


Since, however, the signal from SKA is a simple number in 


! 
binary numeration, the same signal must be fed to both decoders 


SCA and DEC. | 


The output of SCA, is the scan signal SCNNA which 


closed switch in TIM N "and is fed out as a selected trans- 
action signal" (e.g., HNN) (Col. 4, lines 7-8),goes through the 
buffer for horse N and enters the entry register 1lHRA. The 


issues from the TIM interface IFN as signal SCNN,crossses the 
| entry register is or may be a plurality of flip-flops, pre- 


| sumably one for each possible entry (Col. 14, lines 9 et seg.)+ 


| 
| that would mean that, if there are only ten keys on each TIM, 
| 
i} 


| there would be only ten flip-flops in the entry register 1HRA, | 


and the entry register could be wired directly to the ten | 
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uffers through a ten-wired cable, and the buffers similarly 


wired through such another cable to the "selection" side of 
| | 


the ten transaction selection switches in the TIMs. The signal! 


that is "fed out"of the TIM to the buffer as the selected trans 
es signal would appear simply to "pass through" the buffer 
| 
(essentially an "or" unit ready to pass a wager signal from any 
pr on the entry it handles, Col. 11, lines 68-72) without 
Serpe and without providing any information about which 


{ 


ticket machine generated it; and it appears to reach the entry 


register in the same signal form it had when i+ left the TIM. 


lat the entry register it is simply a voltage (Tr.1337, 1341, 
i 
2770-2775, Exhibit 152). 


One input to the entry register is the STEP signal 


(which also advances scan counter SKA and, hence, produces 


signal SKNA). The STEP signal "clears" the entry register 


ILHRA (col. 6, lines 63 et seq.) and at the same time, evidently 


jsets the TFBF flip-flop (test-for-bet) to 1 and the CONF, REJF 


land GERF flip-flops to their "0" state. 


i 
i} 


The other input to the entry register (which has been 


! 
"cleared" by the STEP signal) is the simple voltage of the 


selected transaction signal originating in the TIM under scan, 


iH 


I! 


ee ——+- — —— —_—_—_- 
" 


FPI—SS—3-17-72—20M—9153 
a 
i 


| 
' 


i eee re ae 


which sets the chosen flip-flop to its "1" state. 


tala of the flip-flop involved "is connected to one of the 
| 
i 


1HRN signal lines" leading to the storage address generator 
| SAGA (Col. 14, lines 14-15). It would seem, then, that when 
the selected transaction signal leaves the entry register 1HRA, 


it is not a compound signal identifying both entry and TIM. 


In any event, the role of the storage address generator SAGA, 


jis, at minimum, to compound the signal by adding the TIM - 


|| identifying information derived from the companion decoder DEC. 
| (Col.7, lines 11-17) to whatever, if any, wager identification! 
is implicit in the HRN signal from the entry register. SAGA 


a 
|is/set of "and" units (apparently one for each possible entry) | 


| 
| 
| 
| 
| 


requiring a coincidence of a selected transaction signal, a 

DKN signal (identifying the TIM) from decoder DEC and a GERA 
signal (Col.7, lines 12-17, Col.14, lines 63-74). Since the 
| signal is to be stored in the memory MEMA by TIM and by entry, | 
|the address of the signal is complete and it moves on under 
| the GERA impulse (another derivation of STEP) as the two group) 


| signal AADRA (see Annex F for detail) to the address trans- 


|mitters AATA and WATA. The address transmitter AATA (in 


| simplex operation) would appear again to be a set of "and" 
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“nits requiring the coincidence of the compound AADRA signal 
ee the SADD signal (another,but delayed, derivative of 

| STEP) ; the address transmitter WATA seems to be similar, 

| requiring a coincidence of the SADD signal and the group 2 

| segment of the compound AADRA signal; the means of dividing 

| the signal (if that is necessary) are not explained (Col. 15, 


ij lines 1-20). 


The result is the storage and updating of the complete 


| data in the aggregator memory MEMA and the making of an updated 
| | 


| 
| record of the number of wagers at each TIM in the TIM memory | 


WM. 

The assertion of synergistic effect evaporates with 
the observation that the decoder DEC supplies the TIM number 
|to the storage address generator SAGA for inclusion in the 
| address of the pending selected transaction signal which is 


then stored in two memories; it is stored in MEMA by entry and) 


| 


TIM, and it is stored in the dubiously useful WM as a register 
|| of the total number (unsorted) of wagers at each TIM. No un- 


| obviously useful economy exists in employing scan counter SKA 


| as such a signal generation means as it may be to feed both 


| the scanner (decoder) SCA and the decoder DEC. If a second 
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jmemory was to be used to store some of the same data being i 
| | 
| stored in MEMA, obviously it would be done by the same meang 


| at the same take-off point. That was the role of the DEC 


| 
| | 
'| reading of the signal from SKA. A special ingenuity of | 
Pes would be required to do it any other way. SKA | 
is actuated by the omnipresent STEP signal of the step pulse 


generator STP which is, apparently, in the real time scheme 


of the system, the significant impulse generator in direct 


uae derivative forms at the scan counter, the entry register, 


the storage address generator (through the GERA signal), and 


| 


| decoders SCA and DEC, evidently, decode the same signal in | 


| different senses for use at different stages. 


| The TIM memory WM does nothing that a mechanical 


;} counter on the TIM could not do as well, and, moreover, the 


TIMs in use at the time in New York were required to and did 


| 


. , ; ; | 
maintain a separate print out of all transactions, an electro-| 
i 


mechanical or electrical and mechanical operation of familiar 


| 
| 

é the address transmitters (through the SADD signal). The two 
sort (Tr. 1841, 2264-2269). If there was ause for the TIM 


memoray data, reading them out of the more elaborate data 


required to aggregate and update the wagers in the registers 


| | 

| 
| 

i 


| | 
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jof the memory MEMA was another way to do it. The allegedly 


| 
| 


i"“synergistic”" effect is, then, the common attribute of all 


and are ordered in real time by a common step signal. 


| 


/EDP systems - that they are energized from a common source 
| 
] 
| 
} 


} 
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The prior art emphasized at the trial and considered in | 
| the posttrial briefs and proposed findings is all but er 
| to totalizator systems and patents. While it has been concluded 
| on the face of the patent and in the light of the disclosures 
of its cited materials, that the claims in suit do not embrace’ 


| 


cluded that the relevant field for inquiry is data processing, 


any patentable discovery or invention, and it has been con- 


of which racetrack parimutuel totalizators are instances, 

| consideration of the totalizators of the prior art confirms 
the conclusion that no patentable discovery or invention is 
present. 

Theprodigious detail involved in discussing the total- 
izators of the prior art gives them a specious appearance of 
difficulty and complexity. They are indeed detailed as they 
must be, but straightforward. The block diagram, Exhibit BL, | 
generalizes the parimutuel data processor in terms of a sequence 


| 
starting with the wager placed at a TIM and proceeding through! 


| pickup of the wager data in a scanner stage, validating and 
{ 


| testing it in a processor stage, aggregating the wagers in the 


| cies phase of a transaction calculation stage, performing 
| 
| calculadions on the data in the odds, etc. calculator, and 
i : 
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} 


| displaying the result. Feedbacks from the processing and | 
| segrevatine stages are shown - a "reject" feedback for erron- | 
eous transactions from the processing stage and an "acknowl- | 
F eeaaencet feedback from the aggregator stage, signifying that 
| the wager has been recorded and a betting ticket will be 
! released. | 
Handley No. 2,479,681 (1944, 1949) (Exhibit BQ), not cited 
| in the patent office, is easiest seen in Exhibits BQI and II, 


| Which enlarge and display in one sheet the seven figures of the 


patent; each of the patent figures is a segment of a single 

| schematic diagram. BQI outlines in red the principal compon- 
| ents of the system, and BOQII is the same set of figures color 
coded to trace out the history of a 10 shilling wager that 
Horse No. 1 would win and Horse No. 2 place second. Exhibit 
BS shows Handley in functional or block diagram form. 


Starting at upper left of Exhibit BQII, the yellow line 


Miumxkxnmblue line shows the 1F key depressed for Horse No. l 


| to win; and the next lower blue line shows the 2 key depressed 


|| for Horse No. 2 to place. Depressing the wager and stake keys 


| rotates counterclockwise the three interconnected cams 35 


a ee a ee ee ee Be eS a eee 
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| 
| 
| 
| 
shows the shilling stake key depressed; below that the upper 
| 
| 


‘ 
x 


| 
| 
j 
} 
' 
} 
| 


{cMc, OPC and TCC) until the tooth on cam OPC is caught by _ 
| 


| ' 
the latching pawl just when the knob on control cam CMC is at 


| | 
| topmost and rides the guide to its high point; that action 
closes contacts (seen just above CMC) CM 2,3,4 and 5 and opens 


contact CMl. Closing CM3 generates a TIM bid signal, shown | 
by the brown line, which goes to the right, up through change-' 
| 


over contact points and reaches the commutater, which performs 


the scanner office in Handley. The commutator or scanner disk! 
| or wheel has on it five concentric rings. The two outer rings 
are divided into as many radial segments as there are TIMs in 


the domain of the scanner; each segment is wire connected to a) 


| 
|d@ifferent TIM. The three inner rings are wire connected into 


rotatable bar, seen as extending vertically upward from the 
| 
|center of the commutator, provide selective electrical con- | 
nection between the two outer and the three inner rings. | 
| 

| Rotation of the bar connects in sequence each TIM that is ready 
{ 

| 

‘ a 

i with a bid signal to the common data processing system. The bid 
signal (brown) reaches the outermost of the rings, crosses on | 
| 
Ss 


the bar to the outermost of the inner rings, and thence reache 


| 

| 

{ 

| 

| 

} 
he commor. data processing system. Brush contacts on a 
| 

| 

| 

| 

| 

| 

| 

| 

| 


and energizes the coil of the solenoid LM which slows 
| 


| 
| 
Oi carseat seensineinereineeeesondinetinsbrcls suichetiphseiiacenih toes. lenieincesi: seeesmedbidemmsibnonadesiistoonemn 
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| 


‘the commutator ber at the scanner or commutator segment allotted 


to the TIM making the bid signal. The commutator then returns 
! 
a “connect" signal CN (traced in purple) to the TIM; the | | 


signal (purple) travels from the innermost of the rings to the 


inner of the two outer rings of the scanner at the segment 
| allotted to the TIM under scan, thence travels via changeover 
relay contact 6 through now closed contact CM-2 in the TIM and 


finally through contacts TC-l and RNl1 to energize the relay 


| 
| 
! 
| 
| 


OP, the "connect" relay. (The RN relay at upper left, the 
energizing of which closes contact RN-l, functions in the central 
control's check to assure that the TIM operator has set his | 
‘ee for the correct race and the correct number of entries.) | 

| The energizing of the OP relay closes contacts OP-l, 2 and 3, | 


shown along the dotted purple line, launching the stake signal 


(yellow) and the two selection signals (blue) into the system. 


| These Signals are simply voltage. Contacts OP4 and 5 (wil 


| when relay OP operated (as well as OP6, still lower and furthe 
! completes 
| left on the bottom line, the closure of which/M#xX#¥ a path to 


| | 
| beldw OPl, 2 and 3 and offset to the left) have also been sili 2 
| 
> 
| 
| 
| 
| 


|the TIM for a rejection signal). Closing contacts OP4 and 5, 


| 
| connected to the TC or “acknowledge” relay, prepares a path for 


F PI—SS—3-17-72-—30M—9153 


186. 


| A 
|the acknowledgement signal (outlined in green). The blue 

| 

i 

ij wager signals go to the relay 38 (a pair of relays, A and B) 


} | 
i} 


‘ijand the stake signal goes to the relay 32 (A and B) at the 


| Lower far right. 


| 
At the far upper right ("1 and 2 combination counter") 


|The dual relay 38, energized by the blue wager signals, closes'| 


sneering sel taischggstinguinlinaDiasiaanicasains pei 


| 

1 

{ 

I : 

(°° is the aggregator for the win and place combination wager. 
| 

| | 


l|aggregate the pending combination wager. The dual relay 32 at | 


; | 
lower right, energized by the 10 shilling wager signal, closes) 


oe 
om 
iain aaeatchaican Seas 


switches which send two signals each (4 plus 6 shilling signals) 
to the win and place aggregator and to the total aggregator. 
The signals energize solenoids which close the 2 and 3 switches 


|in each aggregator and senc out on the green signal lines the 


two pairs of acknowledgement signals, which, ultimately, reach 


i the TIM's ticket issuing and unlatching mechanism at far left.| 
the | 
Enroute, at a point to the right of/scanner or commutator, the 


! signal lines reach a pair of changeover keys, CCR, the operation) 


| of which enables a chare between sending the 4KKNMNEMHoNANNX 


| signal from the combination counter or that from the total 


: counter onward as the acknowledgement signal to the TIM. (The 


ON, SS a ee Ne A 
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| relays RC and AC, to the left of the changeover keys CCK, mney 
{ 

t 

| actuated by the ACK signal from, respectively, the combination! 
counter and the total counter.) The chosen SeknerLecgeeest. | 
signal passes through changeover relay-contacts 3, 4 
| changeover relay WC) and relay contacts 26, 27 (normally closed 
| 

| 


thence passes through the "operate" relay contacts OP4, 5, 


| 

— related to the test key T just above 26, 27) and 

| 

| 

| which at this time are closed, to energize the TC relay coil, 


y Pee contacts TC3, 4 to ground and to voltage potential. 
The "connect" signal CN (purple) meanwhile, energizing 


relay OP, has turned cam OPC counterclockwise slightly; the 


latching pawl releases and the pawl's vertical member arrests, 
against the second tooth on the cam. When relay TC is energized 
by the ACK signal, the contact TCl opens, de-energizing the OP 


relay and causing contacts OPl, 2 and 3 to open,terminating 


the stake (yellow)and selection (blue) signals from the TIM. 
Contacts OP4, 5 of the ACK circuit (green) open as well, as 
does OP6 in the (red) reject circuit, so that their signals, 


|too, are terminated. Contact TC2 in the bid (brown) circuit. 


is opened as an effect of energizing relay TC, breaking the 


| brown bid circuit and terminating the bid signal from the TIM. 


| 


a ee a eee 
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i | 
|The TIM, in result, is disconnected from the data processing 

HI | 
} | 
system. The TC relay is still operating, having closed the 


|contacts TC 3, 4, connecting across it from negative potential 


Ito ground. 
| Termination of the bid signal (brown) from the TIM to the 
commutator or scanner de-energizes the solenoid LM, and that 
| allows the scanner bar to resume its scan and step to the 


} 
| 
| 
| 


next TIM ready with a bid signal. 


The ACK signal, when it de-energizes the relay OP and 


| 
| 
| 
| 
| 
| 
| 
| 


| 


| opens contacts OPl, 2, 3, also occasions a further rotation of | 
| 
|cam OPC and, under the influence of relay TC, the latch on 


lcam TCC is lifted clear of the tooth on TCC and the set of 


|trips the large PC latching pawl, permitting the contact PC 


| 
ito close, setting the printing and issuing solenoid to print 
| 


}and issue the wager ticket. The rotation of control cam CMC | 


|opens the contacts CM 2 through 5, and, specifically, by 


opening contacts CM 4 and 5 interrupts the ACK holding path, | 


| 
{ 
| 
| 
cams completes its rotation. The rotation of control cam CMC 
| 
| 
| 


|completing the TIM's disengagement. 


| 


| Protection of the system from wagers on scratches is 


| provided by manipulating the scratched entry's lever in the 
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(NRC); that action automat i-| 
| cally rotates the MNCS switch to adjust the system circuitry 
to the reduced number of runners. Throwing a scratch lever | 
energizes the relay located directly above it (1NR ... 6 NR), 
and each such scratch relay has to its right, under the cancel! 
relays, contacts 5 and 6, connecting to cancel relays A and B 
respectively. If a wager on a scratched horse is made, either 
on the upper or lower selection signal line (blue), then the 
| corresponding contact (5 or 6) will open, breaking the wager 
signal line (blue) and energizing the corresponding cancel 
relay above it. That energization will, in turn, close the 
corresponding cancel contact to the left (Al or Bl),sending 
a reflex signal to the TIM via change-over contact 2 and acros 


contact OP6 to the cancel solenoid. Operation of the cancel 


| 
| 
| 
| 


solenoid engages the solenoid 1a’ -n with the lower tooth on 
the control cam CMC and rotates the cam set BE8Uae4#Eys so that 
the guide atop cam CMC drops, ¥844¥xX¥ opening the CM2 through 5 
contacts, terminating the bid (brown) and connect (purple) 
signals; that de-energizes the OP relay and opens the stake 


| and wager contacts OPl, 2 and 3, aborting the attempted wager 
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and resetting the TIM. No ticket is stamped and issued because 


| 

| | 
{control cam CMC does not complete the counterclockwise rotation 
an actuates the printing and issuing solenoid. 
| 
| 


t 
| 
| 
Handley includes circuitry, outlined inérange, to protect 
the system against repugnant dual runner or dual stake aiignaial 


a relay RG (runner guard relay) in the transaction processor 
| | 
enction relates to mistaken dual runner signals and relay SG | 


;relates to mistaken dual stake signals. The relays are ener- 


| 
} 
| gized if more than the "measured" current appropriate to a 


(yellow) signal line. [Note that in each stake cell (28-34) at 


| 


bottom right a resistance (R 7-9, 11, 12, 14, 16) imposes 


"measure" on the orange stake guard signal; and that, upper 


= or stake signal appears on the runner (blue) or stake | 
j right, the three runner cells exhibit resistances imposing 
| 


| "Measure" on the runner guard signal (orange). Relays RG and 


SG normally are not energized by the signal strength measured 


to them. A normal runner or stake signal will only balance 


out the normal guard signal to RG and SG. Hence, if one runnet 


| 
| (at relay 38) and one stake signal (at relay 32) close contacts 


to their respective guard lines, the relays RG and SG are not | 

{ 
| 
|}energized. But if, through error, two or more runner or stake! 
y | 


| 


| 


t 

| 

| 

| | 
| 

' 

4 

| 

| 


—————— 
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Signals are imposed on the guard lines (from, e.g., other 


| 
runner or stake cells), the relay RG or SG will be energized, | 
and, there being a direct wire connection - not shown - from | 
the left side of each guard relay to the runner and stake cane 
relays RL and SL at left, they are energized, and that sets 
remedial action in train.] 

Then (for example) the runner guard relay (RG) senses a 
dual runner signal, it energizes runner lock relay RL, closing 
contacts RGl and RL1 and latching the relay at key RLK (which 
is released only by manual operation); the runner guard 
(orange) signal proceeds then to energize hold-up relay HU. 
That action pulls open contact HU4 and the LM solenoid is 
de-energized, setting the commutator-scanner bar in rapid 
rotation. Because the hold up circuitry keeps the contacts 
HU4 and HU5 open, the solenoid LM cannot be energized and the 


scanner does not respond to TIM bid signals (brown), and the 


"connect" signal (purple) CN terminates. A visible alarn- 


SY 


| light RGL turns on. No ACK (green) signal returns to the TIM, 


| the relay TC does not operate, and, in consequence, the latch 
| on cam TCC does not lift, and control cam CMC rotates only to 


|move the guide from the cam highpoint into the cam groove, 
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192. 
opening contact CM2 and drawing it down to its lower,ground 


| 
| 
| 


i contact, grounding the connect (purple) signal line. A con- 
— is that TIM alarm lamp (TL), above and to left of the 
commutater, is lighted. The TIM is, in effect, locked up. 
me two alarm lights RGL and TL advise the maintenance share 


the difficulty is local to the TIM, that TIM can be taken out | 


of service by manual operation off{he TIK switch (seen just 


: the kind of problem involved and of the TIM involved. If 
‘at of the lamp TL), and the data processor restored to 


{ 
| 
service by manual operation of the runner lock key RLK; that | 


permitting the scanner and the other parts of the system to 


{ 

| 

| 

| 

| 
| key opens contact RL1 and deactivates the holdup circuit (HU), | 
| 

| 

| . 

abies operation. If there is some other correctible fault, 


not disabling the TIM, then, after correction, the "cancel 


oa key" CFK, to the right of the three cams, is manually 


| 


| pressed down with the effect of closing contact CMl and 


routing an activating signal which operates the cancel solenoid; 


| 
that solenoid releases the latch holding the control cam CMC | 


in arrest; rotation of cam CMC resets the TIM for resumed sales. 


| 


| 
The functional or block diagram of Handley No.2,479, 681, | 


in the record as Exhibit BS, is a convenience in reading 
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| 
| 


ee 


‘Handley against the claims of plaintiff's patent [Tr.2914-2925 | 


193. 


\(claim 20) 2925-2928 (claim 21), 2928-2932 (claim 22), 2937-2943 
‘(claim 23), 2943-2951 (claim 24), 2951 (claim 25), 2951-2958 


(claim 26), 2958 (claim 27), 3170-3264 (cross-examination)]. 


| 

| 

Much here depends on what the fair embrace of the claims is. | 
It can be said at once that claim 20, in the light of | 


iHandley's circuitry as just described, as seen in Exhibit BQII, 


and as summarized in Exhibit BS, can be read on Handley No. | 
| 
2,479,681 with two qualifications. The first of these is the | 
eee in claim element 20(B) of the phase "representing ‘eid 
particular" TIM, in referring to the signals generated in | 
lresponse to the “selected-transaction” signal. The meaning of 


the phrase, read against the Weida patent's disclosure (easiest 


levent, as used in Claim 20(B) relates only to the signals,not 


i 


| 
1 
| 
seen in Annexes A and E), is at best uncertain, and, in any 
| 
ito any use made of the two fold nature of the signals (See | 


Exhibit 11, 11A); the bid (brown), contact (purple), runner 


(blue) and stake (yellow) chain of signals does identify the 


tmM necessarily, although the identification is not used in an 


i 
laggregation process. The second qualification is with refer- 


lence to the null phrase at the end of claim element 20(C) 


| 
{ 
j 
SE a tL I AEE A TAA ——— —— a 
| 
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‘only if the transaction is correct." As explained above 


(pp.174-175) no content can be given to that phrase. 


That Handley is essentially electromechanical and not an 


electronic digital processing system does not distinguish it. 
Plaintiff's patent is not on a new, unobviously new means of 


substituting EDP components in familiar racetrack circuitry. 


It does not limit its claims to EDP components. The patent 
claims in issue are systems claims, each consisting in a 
combination of inclusively indicated means that consist in 


reality of circuitry connecting conventicnal elements for 


conventional uses, the whole enacting an old scenario. 


| 
| 
| 
| 


union of means claimed by Claim 20 is an unimaginative joining, 


of the basic means of any aggregator of TIM data, means of pick- 


ing up the wagers (or sales, or whatever the machines handle), | 


adding them by classes (or performing some other calculation 


on them), 


| calculation has been made. Handley does these things. 


class aggregators are typified by the "1 and 2 combination 


| 
| 
| 
| 
| 
| 
| 


| counter" 39 and the total aggregator by the “total counter or 


| register" 40. 
H 
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and acknowledging (confirming) to the source that the 


1 
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| 
ha ag eee ig encore ie 
Claim 21 elaborates claim element 20(C), and includes 


j 
! 


claim elements 21(C) and 21(E), which refer to the reading-in | 
and reading-out steps specific to a counting means that has eat 


‘ 
| 


lretrieve a number, increment it in a separate procedure and 


restore it to its "address." These elements are not present in 


| Handley, which uses electromagnetic adders. If the claim is 


pointedly intended to be limited to a "memory" and “updater" 


| aggregating means, it does not read on Handley. But so limited, 


the claim is empty of any vestige of patentable novelty. The 


| 
| claim then adds nothing to Claim 20 except to put forward the 


| 
| 
idea that a "memory" and "updater" could be used as the means | 


[os element 20(C), which is self evident. Claim elements 21(A) ; 
| 
through 21(B) are then seen as a single "means," specifying th 


use of an addressed memory and updater type of adder, and 


the Claim is reduced to nothing. 


Claim 22, if read as requiring a register in one central 
place of the number of transactions at each TIM, and that the 
register be of the "memory" and "updater" type, does not read 


on Handley. Handley*s register of the number of transactions 


called "cash counters." See Handley No. 2,479,681, Col. l, 
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| 
is kept by stake classification at the TIM in the assembly 


| 
<cenieenceenesansaniinensntmttes t ov cecilia hatin 
| 


fom 


[renee 50-60, and cannot be derived from the runner and total 


j}aggregators. For reasons already explained, Claim 22 is of 


no moment. 


Claim 23, elating to scratches, reads on Handley. True, 


| 
| 
| 


iproduce a reject signal narrows the entire claim to a trivial 


Handley simply and directly picks off the forbidden signal at 
the “cancel relay” and uses it to close relay A or B and 
despatch the reject signal to the TIM. But to argue that 


Handley's is not a species of "comparing" means within claim 


| 

| 

| 

means" in the strict sense of "a conventional equality com- 
parator" (Exhibit 1, Col. 14, lines 35-36) serves no purpose 
except to determine that the signal is or is not wanted and 
to reject the mistaken signal; a glance at Figure 2 of the 
patent at once suggests that Handley's means are a full 

| 


equivalent of the comparator of the patent. Hence, reading 


claim element 23(C) so narrowly as to make the entire claim 


lturn on the precise use of a “comparator” to originate a scratch 


signal that produces a reject signal rather than a relay 


pick-off that uses the signal to energize a second relay to 


| 
| 
| 
| 
! 
t 


specificity which denies any originality to the claim as 


| 
' 
| 
| 
| 
| 
| 
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element 23(C) is to reduce that claim to nothing; a "comparin 


| 
| 
| 
| 
| 
| 
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| 

hi elgees Oe ee 
‘whole. As pointed out earlier, no patentably new union of 
imeans is present. in the claim, but the constriction of claim 
| 

{ 

é 


lelement 23(C) in an effort to save the claim from the challeng 


! 


lite want of patentable novelty in the strongest light. The 


of complete anticipation trivializes the claim and reveals 
argument that Handley does not anticipate because of the | 


mutual exclusiveness of function in relays AC and RC in the 


acknowledgement circuitry, and the consequent risk of erroneous 


ticket issue, does not reach the point of the present claim. 


a Lee 


certain conceivable errors, but it is a straightforward igi 


| 
| 


b 


acknowledgement circuitry of Handley is not assured agains 
‘ena means operable in the generalitysf instances, and it 
ifully responds to claim element 23(E). 

Claims 24 and 25 relate: to scanning means and means for 
stepping to the next TIM both when no wager is sensed, and 
after processing the wager when a wager signal has been sensed. 
Handley dees provide scanning means of the required kind unles 


the scanning means must generate a TIM number, and unless 


Handley 's nonstopping scan ignores sensed wager signals. But | 


generate a TIM number. They require simply that the scan 


proceed from TIM to TIM for interrogation. Indeed, since the 
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the claims do not in terms or in reason require that the z 
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~) 
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been decoded by the scanner, it may be questioned whether its 
} 


| probable derivation from a TIM number signal has any functional 


| relevance or significance at all in the ultimate interrogation 
i | ‘ 
of the TIM. Nor does the rotation of the scanning bar and its 


| slowing (rather than stopping) at the active TIM under the 
| 
| satinenve of the LM solenoid result in a failure to "step" | 


| Only when appropriate. The peripheral dimensions of the 


Hl 
{ 


| 
' 


| segments allotted to the TIMs and the speed control would, as | 


|o£f course, be measured to allow for a brush-contact time 


sufficient for the processing of any sensed transaction. 


| Claims 26 and 27 relate to aspects of the "error test 


| 


| 
| 


| view of Claims 26 and 27 to the functions centering on the | 


| testimony of the patentee Weida appear to ccnfine plaintiff's 


| "two entry transaction” unit THBA ("a conventional majority 
| 


| logical element") as distinguished from the means of detecting| 


| 

| 

on of plaintiff's patent. Exhibits 16, 16A and the 

| 

|| attempted wagers on scratched horses, centering on the "test 
| 


| 
f " , , 
| for non-transaction” unit TFSA; Claim 26 is treated as eneery 
| 


ing acknowledgement means where the wager is valid and rejectio 
| 
| 


|Circuitry for the case in which erroneous entries are sensed. 


| 
j 
| 
| 


| 
| 
| 
if] | 


n 


scan signal that reaches the TIMs of plaintiff's patent has ) 


ee ee ee 


op 
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Claim 27 is treated as specifying the test for the attempted 


} 
dual wager. The use of the plural "signals" in claim element , 


| 


26(B) in contrast to the pointed use of the singular "signal" 


in claim element 26(A)(1) and 26(C) lends support to that 


The dual entry circuits (orange) of Handley respond to 


Claim 27 an claim element 26(B) in displaying means of detect+ 


ing and acting upon dual entry and stake signals. Strictly, 


the operation of the Handley circuit locks out the TIM rather 


reading. | y 
| 
| 
| 
| 


than simply rejects the transaction, and the TIM must be 


restored to action through operation of the cancel fault key. 


Where there is no dual entry, Handley does transimit an acknowl+- 


edgement signal. The argument that the acknowledgement signal! 


would arrive before the lockout system could function has no 
support except in a comparison of the number of relays in the 
error circuit with the number in the acknowledgement circuit, 
but operating times of relays differ and the times are not 
given in Handley's specification. 

The detailed considerationéf Handley demonstrates the 
overall absence of patentable novelty in the patent in suit. 


It brings out sharply the extent to which familiar circuits 
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! 
i 
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‘have long handled familiar tasks, and that the plaintiff's 


|patentees brought no new discovery to the task but only a 


routine choice of familiar but newer means to replace the older 


| 


lones of Handley in the same union of means. The union embraced 
lin each claim Handley shows to be itself old, the asserted 
differences between Handley and the plaintiff's patent that 
plaintiff relies on, emphasizing differences in the means and 
not in the combinations or unions of means that, broadly, were 


Es. | . 3 
j€quivalents, underline the want of novelty in the union of 
means ~ the combinations, on tne patentable novelty of which 


pe 


validity absolutely depends. 


The Aqueduct Totalizator System of 1960-1961, discussed ! 
by the witness Fosse in detail (see particularly, Tr1939-1954) | 
and summarily by the witness Highleyman (Tr. 2959-2965), is | 
most easily seen in Exhibits X and BT, and it is illustrated | 
in terms of typical operating subsystems and components in | 


Exhibit AA. It does not duplicate Handley, but like Hand? sy 


exhibits unions of means embracing, as of course, fTIMs, 


rejection means usable to detect and reject an efrort to 


|aggregate wagers on two runners on the sae scan, scanning 


wan runner and total ayugregators, scratch horse wager 
| 
|means, and acknowledgement means. The Aqueduct totalizator 
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‘did not have means to record the number of bets placed at aa! 


/TIM and, thus, could not be said to respond to Claim 22. Like! 


|Handley, it does not exhibit claim elements 21(C) and 21(E), 


al 


|but the point of claim elements 21(A) through 21(E) is simply 
| 


| 
| 


= state "aggregator means," and such means the Aqueduct | 
totalizator possessed, as did Handley. Again, as in the case! 


\o£f Handley, the Aqueduct totalizator illustrates the absence 


|of any novelty in plaintiff's claimed unions of familiar means 
| 


| to perform their usual functions with their usual effect in a 


simply additive way. That the Aqueduct totalizator is aha 
related to Lange No. 3,051,384, cited in the patent office, | 
does, indeed, signify that the patent office granted the paten 


presumption of validity over Lange. But the presumption 


} 

| 

je Lange, and that, therefore, the patent is entitled to a 
| 

|, evaporates when the patent is scrutinized in the light of es 
| 


Handley (cited in Lange) and the Aqueduct totalizator itself. 


The facility with which the patent was issued remains in- 


| 


| explicable. 


i Except that it uses a good many electronic components, 


| it is not suggested that Wright No. 2,837,281 (Exhibit BQ-2) 


| 


‘displays as clearay as Handley and the Aqueduct totalizator 


a oo 
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| the defining characteristics of Gaims 20-27 of plaintiff's 


| 


! 


| Of the patent did not require a total elaboration in the 


| 
| patent, in some part, it would seem, because the subject matter 
| 
| 
| 
I saseniidit ith ain of the system involved. Hence the reading of the 
claims on Wright's disclosure is imperfect, and Wright inures 
| as an additional but more general evidence that the plaintiff’ 
is does not present patentable novelty or any patentably 
novel union of means but mere difference without advance. The; 
| 
= must be said of Faulkner No. 2,987,250 (Exhibit BQ-3), an! 
! 
| | 
"electronic totalizer" displaying a "sequential" scanner, plural 
lide, runner and totals aggregators with "memories" and | 


“updating” means, and acknowledgement means. Reach No.3,063, 3 


(Exhibit BQ-4) is dilutedly like Faulkner and of the same 


|; dealt with in the patent office. The other prior art discusse 
| in posttrial briefs and proposed findings is remoter in terms 
[of claim reading but all contribute something to the demon- 

| etration that plaintiff's patent presents, simply, one modest 
example of the wealth of suggested means of converting such 

| data processing “systems as racetrack parimutuel systems to 

i 

| the use of electronic components without presenting any 
| patentable advance over the existing art or commercially avail 
| eae means of adaptation. 


“adenoid ae Oye Rahs eget 


| FPPI—SS—3-17- neers eC ere. eee 


species as Schrimpf (Exhibit 3A), which was so inadequately 
| 


| 
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The issues of infringement have not played a prominent 


|place in the case, in part, no doubt because the seeming breadth 


lof claims 20-27, and plaintiff's reliance on Section 112, . 


third paragraph, left meaning somewhat at large, to roam and 
1 


| 
| 
pounce. See,e.g.,defendant's proposed finding 124 and plain- | 
| 
leige's approach in its proposed findings 8.1 and 8.13. But in 


os end, defendant puts forward only its proposed findings 
‘laid (the number of the claim is misprinted; defendant means 


Clain 24) and 128. 


| 
| 


A. The argument that the accused devices do not involv 


| 
: 


| 
| periodical and sequential scanning means within the meaning of 


claim element 24 must fail. The gist of the defense argument 


| 
hg that in the device of the patent a STEP signal from the | 


step pulse generator STP (Fig.3) (which is started up by console 


|signal ICL)sets the scan counter SKA at one or increments the 


| 


| scan counter SKA (Fig.2) by one, and so causes the scan counte 
! 


to feed an SKNA signal to scanner SCA, which decodes it and 


| 


= it as signal SCNNA to the interface (IFN) of the first 
" 
| (or the next) of the TIMs N. If the TIM has a transaction 
i 


| ready, as manifested by a depressed key and the TIM generation 
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of BID N signal, the signal at the TIM (now SCNN) crosses the | 
t 
I 


| 
| switch, closed in response to the depressing of the TIM key, 


' 


and "is fed out as a selected transaction signal” HNN to 


| buffer NA, and then is processed. If TIM N is not ready with 


ja transaction, what really occurs is a little obscure (Exhibit 


1, Col. 4, lines 40-45), but the specification states that if 


no transaction switch was "latched the STEP signal was generated. 


i 


i 
| 
| lines 44-45). In any case, plaintiff's scanner presents each 
I 


! 
| TIM in numerical order with the opportunity to connect for 


Therefore, this is the method of stepping over [TIMs] which “ 
not prepared to perfor « transaction." The SCNNA signal from, 


the scanner SCA is the interrogation signal (Exhibit ei COlheSig 


nee 


| | 
| service and connects for service with TIMs in their numerical | 
| 


| order. Since it sweeps over a large number of TIMs cyclically | 


’ 


has does not take up bids for service in the time order in which 


| 
ithe bids for service are put up but in number sequence by wt 


| 


| That is, if TIM 50 gets its bid .p before the scan passes it 
| 


| 


| is served when the scan reaches it even though TIM 80's bid 


| a ° ‘ . 
have been made an instant sooner. So too, if the scan is 


- TIM 50 wher TIM 49 puts up its bid, TIM 49 must wait until the: 
scan completes the cycle, serving TIMs all of which may have as i 
! *. ! 

| later than TIM 49. The cycles are so frequent that no practical 


| 
i 
a & pe 
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| 
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| 
i 
| 


| 


|delay is present, the patent assumes. 
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The accused TIM scanning system common to both accused 


devices is easiest seen in the sketch, Exhibit BU, of the 


'NYRA Cascade Scanners." 


scanner scans its group of fifty TIMs “sequentially” in the 


| Same sense of that word that applies to plaintiff's scan, and 


the master scanner scans the TIM scanners "sequentially" in’ 


| that same sense of 


| served will be a complex sequence. 


the word, the order in which the TIMs are 


If a letter is assigned 


to each TIM to reflect its group, scan will always be, it seer 


in the order An, Bx ... Ly; but, 


although the numbers will 


|seem random, they will be ordered within each letter group. 


That is, using groups of six and four letter groups for sim- 


|plicity, the order could be: 
| 


Al 2 3 
B 12, 7 8 
Cc 15, 16 
D 20 21 
, 3; 18: 2h: HAS. 2s 8 
A 5 6 1 
B 10 ll 
c 13 14 
24 19 
Ss, 16, $3, 04, ©, 32. 24: Be 
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4 
9 
18 
a, he 
2 
- 
15, 20, 
RY NF ® 


23 
1§ 


sae 


I 
| 
| 
| 


| 
| 
| 


It will be seen that while each TIM 


ee ee 
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a 


me sequences shown assume that every TIM is always ready with: 
| 
| 
| 
| 


———EE 


a bid when reached by its scanner; that is a condition to | 
| 


which the scan system must be equal, but it is not an intrin- 


sically necessary condition. The service sequence is logically 


the same, although more numerically obscure since there will 


} 
i 
! 
i 
} 
1 
{ 
1 


be skipped numbers, but never skipped bidding numbers, in one 


or more groups; every TIM ready with a bid will be served 


| 


within its group in number sequence within the cycle of its 


TIM, for no scanner is adapted to pass a bid or to relinquish 


ny 


scans on to the next bid in sequence and initiates service. 


Do the accused systems, then, include "scanning means 


| 
| 
i} 
ia TIM connection until service is complete, at which point i 
ie sequentially and periodically selecting each of the TIMs 


for interrogation"? Each TIM is scanned sequentially by its 


| 
F 
| 
| 
t 
| 
| | 
| scanner and, within each group, bidding TIMs are served 
enim That a dozen scanners are seeking service at 

| comeon aggregators so that they too must feed their collected 
selection signals through another collector in that collector’ 
an does not signify that the TIMs have not all been 

| scanned sequentially. It signifies only that the complex 

{ 

} 


ordering of the servicing obscures the sequences of scan and 


| service, 


a 


a 
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| That the scan is never "periodical" in one sense, since| 
t 
i scanner's dwell-time is longer at bidding TIMs than at inactive 


| 


TIMs, does not mean that the term defeats the claim element: and 


‘me infringement impossibl: It is periodical in the sense 


of occurring in a regularly repetitive cyclical pattern that 


is uninterrupted. The “period” of scan is once eve cle. 
ry cy 


B. Defendant strongly urges as its general infringe- 


; went defense to Claims 20-27 that the reading of the claims on 
| 


| 
| 
| 
| 
| 
| 


| 
the accused devices depends critically on finding that the 
| 


| 


general-purpose computers used in the accused systems execute 


he 


the functions of the "means" of the plaintiff's claim elements 


through use of stored "programs." Plaintiff, it is contended, 


| seeks to find infringement in defendant's method of using a 
{ 


completely non-infringing general purpose machine. Defendant 


| puts it: 


"Simply stated, the basic issue posed 
is whether an apparatus claim for a combina- 
tion of old elements (as distinguished from 

| a process claim) can be infringed where the 
| recited elements 


| - exist only in sequenced transitory states 
through the interaction of sequentially 
| operative software "program" instructions 
with elements of available standarized 
and multifunctional circuitry, and 


- do not coexist as physically identifiable 
entities at any given instant of time.” 


wn 


—-—— yb ——$ —— — ——_ a 


i FPI—SS—3-17-72—SOM—9153 


208. =! 
‘Plaintiff answers that, without stored programs a general Ts 


| purpose data processor is useless; that a data processor 


physically stores a program as a physical condition of the 


| processor - the physically stored program endows the data 


processor as a machine with the capability of functioning in 


particular ways, converts it into a physical means of performing | 


that function. The general purpose processor, therefore, 


| plaintiff appears to argue, embodies physically, if temporarily, 
| 

| the unions of means of the patent claims in suit; that it an 

| 


| accept Many other programs and embody physically many other 


| unions of means that do not infringe, plaintiff appears to 


£ 
s 
bY 


hapisibil and inevitable effect of every operation of the 
| 


| 
| 
} 
argue, is beside the point - infringement need not be the | 
| 
| 
general purpose computer: it infringes when it physically : 


@ 
% 


3 


harbors in its memory cores, flip-flops, etc., the stored 


b 


| 


assemblage of physical means of performing the set of function 


|'which the system or device of the claim is dedicated to 


performing. Putting aside Gottschalk v. Benson, 1972, 409 U.S, . 
| 


pra tokaear 


ew magnetic states, etc., which make it an operable 

| 

| 

| 63, as dealing with a "software" program for solving a mathe- 
| 


erect 


| matical formula on an existing computer, plaintiff invokes 


gs Pe 


peste 


mei 


| Application of Knowlton, C.C.RA. 1973, 481 F.2d 1357, 1368, | t 
| + 
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| F.2d 765, 771, in which the Court said: 


i “Re cord-keeping machine systems are 

} clearly within the ‘technological 

| arts.' Such machine systems, which 

| comprise programmed digital computers, 

i are statutory subject matter under the 

i provisions of § 101, and ‘claims defining 

them must be judged for patentability in 
light of the prior art.'" 


[certiorari was granted in Johnston on May 12, 1975, sub nom. 
| Dane v. Johnston, 44 L.W. 3042. Application of Bernhart, 


C.C.P.A. 1969, 417 F.2d 1395, 1400, relied on in Knowlton and 
Johnston, had said: 


| 

| 

"... if a machine is programmed in a certain 

| new and unobvious way, it is physically 

| different from the machine without the pro- 

| gram; its memory elen. nts are differently 

| arranged. The fact that these physical 
changes are invisible to the eye should not 

| tempt us to conclude that the machine has not 
| been changed. If a new machine has not been 

| invented, certainly a 'new and useful improve- 
ment’ of the unprogrammed machine has been ...." 


| 


Judge Rich, dissenting in Johnston, pointed out that Benson, 


| 
| 
| 


i 
‘ 


denying patentability to a novel program as a method, implied 


that the result would be the same if the claims had been cast 
| 
i 


in machine ferm (502 F.2d at 773). 
Defendant attacks the plaintiff's argument with the 


\ : : We Se : . 
‘classic differentiation between machine and process claims, 


“4 
' 

{ 
' 
iv 
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| | 
| aces | 
| 
| 
| 
emphasizing that a process is a mode of acting, an act or | 

| 


| series of acts. Tilghman v. Proctor, 1881, 102 U.S. 707, 722;| 


ing Cochrane v. Deener, 1877, 94 U.S. 780, 787.) Defendant 


argues, too, that there cannot be infringement of a product 


means in the thing or things or acts accused of infringement 


} 
| 
claim on 2 combination of functional means unless the several | 


b saieeen Metal Co. v. Bradford, 1909, 214 U.S. 366, 384 (quot- 
are co-existent things that coact to achieve the union functio 


|, Of the combination of means put forth in the patent claim. 


| ce. Beecher Mfg. Co. v. Atwater Mig. Co., 1885, 114 U.S. 523 


| 
| 
| (claim on "the series of dies" [both old] “for forming clip | 
peboeeeten's the dies were to be used successively, and, 

| 


|| when so used, in a heat process, the first gave shape to 


H 


, the bolt wings, and then the second, in a separate step, 


bent the pre-shaped wings to a desired curve; results separate 


dies not con»ined in one machine, "did not co-operate to one 


result"; no patentable combination). (Many years ago l 


Robinson, Patents, 1890, § 173, p. 257, defined a "machine” 


i 


1 
i 
| 
| 
| 
| 
| 
| 
i "an artificial organism, governed by a permanent artificial 
| 


| 
' 
| 
| rule of action, receiving crude mechanical force from the 
“motive power, and multiplying, or transforming, or trans- 
i 

| 
! 


' 


| 
,mitting it, according to the mode established by that rule.") 


i 


- tr te 
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There is no logical defect in plaintiff's argument, nor 


iis the risk unreal that to yield to plaintiff's argument will 


, 

: 
|'confuse process with article inventions and open a new order | 
| 

' 

| 

| 


| 


lof difficulties in differentiating process from abstract 


| 
! . . 
| principle. 


f. Waxham v. Smith, 1935, 294 U.S. 20, 21-22. 


\| Benson, certainly, dealt with what was put as a process clain, | 


but the Court was aware that, "Some of the digits are stored 
1 

} 

las components of the computer." 409 U.S. at 65, underlinin 

CORO eeSS g 


i 
; added. The Court knew it was dealing with a method of imple- 


i 
imenting a general - purpose digital computer to perform the 
, | 
| 


| binary numerals by installing in and feeding to it a congeries 


task of converting binary-coded decimal numerals into pure 


ll of electric impulses, magnetized spots, and charged spots on 
| cathode-ray tube screens. Yet the Court said (409 U.S.at 71) 


|"... One may not patent an idea. But in practical effect that 


to pure binary numerals were patented in this case " Noting 


| that the formula was of no utility except for EDP roles, the 


! 
| 
| 
| 
| 
| would be the result if the formula for converting BCD numeral 
| court said that to validate the patent would pre-empt the 

n 


| 
| algorithm itself. Nevertheless the Court cautioned that Benso 


be | 
was not to/read as precluding a patent "for any program servic 


| 

| 

| 

| | 
| ing a computer." 

| 

| 

| H 
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What Benson says does not dispel uncertainty, but it 
| 


lends enough light to see to the conclusion that a combination. 


| 
of means claim comprising a machine system is not infringed by) 


another machine system which does not as a permanent machine | 
system include the same combination of means, and which per- | 
' 


| forms the function to which the patented combination of means 


is addressed only when its ceneral-purpose digital computer 


|| element is “instructed" - programmed - in the processing of the 


| 
I type of raw data that is to be fed to it. It is not the con- | 
| 


| puter ~ the machine gua computer - that performs the function, 
but, rather, the machine function the patent is attained 


only through "use" of the general-purpose computer. The 


general-purpose digital computer is itself a total and self- 


complete machine entity. Versatility in electronic data 


processing is its endownment, its reason for being, its stock 


| 
| 
| 
| 
ia trade. When it is programmed to do what the system of | 
plaintiff's product patent is capable of doing by machine | 
means, it is not infringing the machine patent, for the patent 


is on a specific set of machine means, their making, use or 


| 
| 
| 


| 
| 


| performing, inter alia, the tasks of a racetrack pari-mutuel 


i 
i 
Ht 


vending; the patentability of the combinations of means for | 
| 
| 
| 
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rake 
| system, if they had been patentable, would reside in the 


; k . : 
unobvious novelty of its combinations of machine means for 


doing the tasks. The programmed general-purpose digital com- 


| puter does not so do the racetrack job; it does the same tasks 


' 
{ 


ie not by the same or equivalent machine means. Rather, it 


| performs the tasks - putting it most favorably to plaintiff - | 
| 


iby a new use of a known machine, and that is a process under 


Iss U.S.C. 100(b). 


It is concluded that the accused devices do not infringe 


~ 


| Claims 20-27. 


{ Ix 
| The wholly unsatisfactory processing of the patent 
| 
t 
| 


| 

| 

| 

| 
| application in the Patent Office is compounded by want of | 
total disclosure on the plaintiff's part of the antecedents | 4 


of the €irst totalisator and of the patent application. But 


ie evidence does not support a finding that there was conscious | 


wrongdoing or witting non-disclosure of what plaintiff knew 


| OF should have known was germane to the prosecution of the 

| 

| application. A too cavalier assumption that plaintiff could 
farm out to Spiecens the job of preparing a hurried application 


ij that could be filed ari wrangled out later on in the Patent 


| 

| 

| 

i | | 
| 
| 

| 
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bias there may have been. There was a chilling disregard j 
,of the principle that it is individual human inventorship 
! ~ 


'| only that the patent law recognizes and not corporate owner- 
| ship of technical talent and the technical men's derisory 


"rights" to file for patents on their inventions. Here, the 


| 
|| evidence is that Spiecens dealt with the "inventors" orally, 
| 


| into the background. He was filing on the system just con- 


| 
| 
worked from shop drawings, schematics, block diagrams etc., | 
| 


lana, evidently, neither felt that he had to, nor did dig 


| 
pleted, and the walkover prosecution did not occasion any return f 


for client conferences that -would have exposed the roots 


| 
| 


of the system his specification described and his claims 


joutlined, It does not appear that Leonard or Weida or any 


| 
F : . P 
jmanagement personnel withheld anything against Spiecens's | 
| 
| 
inquiry or suppressed anything which Spiecens thought he needed 


% 
th 
Ps qf 
ee 
& 
€ 
% 


AE lox which management feared might become a threat to successful 
\prosecution. The overall impression is that the filing was 
| 


} 


[not a matter to which management attached any importance or 


[to which it adiverted after authorizing the filing. The 


icons~ious misdealing with the Patent Office or the reckless 
| 


ineglect of disclosure responsibilities required by the authori- 
"I 
f i ; 
: ities were not present. Cf. Carter-Wallace, Inc. v. Davis- 
| 


— — 


en —_—— — 
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| 

iEawards Pharmacal Corp., 2d Cir. 1971, 443 F.2d 867, 881-883, | 
th | 

| 


1 
| 
i 
' 


ies 


aoe 
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It is, therefore, concluded that the patent was not 


obtained through any fraud on the patent office, and, that, 


| although plaintiff's management of the prosecution was 


| characterized by a foolish unconcern, a want of proper mana- 


| 
| 
! 
| 


gerial and technical supervision, and an improperly broad 


delegation of responsibility to an inadequately instructed 


patent solicitor, plaintiff did not act in bad faith in 


prosecuting the patent as it did, or consciously breach its 


| auty to the patent office. 


It follows that the case is not within Walker Process 


Equipment, Inc. v. Food Machinery & Themical Corp., 1965, 


382 U.S. 172. 


There remains the question whether defendants are 


entitled to reasonable attorneys fees under 35 U.S.C. 285. 


The case has been pending for about eight years and the trial 


consumed twenty-five days. 


Nevertheless it cannot be said 


that the case was pursued in bad faith, or was so wholly 


devoid of substance that plaintiff could not fairly be suppose 


to be proceeding in good faith. 


to believe that plaintiff could 


suaded its experienced counsel, 
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America, 2d Cir. 1975, 508 F.2d 939, 944. 


It may be difficult 


have thougiit, or have per- 


that the patent reflected any 


| 
| 


| 
| 


Cf. Kahn v. Dynamics Corp. of 


ltechnical Or practical advance of any importance. The descent, 
| 
lof the case to a hollow reliance on Claim 22 as the most 
j important claim and on claim element 20(B) as a matter of 


1 ciate novelty betrays the slightness of the patent and the 


| 
preenereens of the claim that it discloses patentable subject 


{ 
| 
‘enenedi But none of that makes the case one within Section 285. 
| 
i} 


jee had the patent and the pendency of the case imposed any 


|substantial constraint on Atusa's trading, the long sleep of 


! 


|the case in the discovery phase, for the supervision of which 
l the late Judge Rosling had referred it to one of the Court's 


peapsetestas: would not have been suffered to continue. 


| 
x 


Separate supplemental findings have been made, but the 
|| present Memorandum contains the greater part of the findings o 
|eact. 
| The formal order for judgment is incorporated in the 


same document with the findings of fact. Judgment is for the 
| ; 
defendants. 


| 


| It is so ORDERED. 
| 
| 


Brooklyn, New York 


i 


|September 16,1975. 
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ANNEX F 


| ' 
| | 
| 
| 
| The language of the specification relating to the. | 

laintiff's Post trial brief argument made at pages 6 - 8 is 
| P . | 
| 


the following, paraphrased and interpolated only to the extent 


necessary to make comprehending reading pe:sible. 


and more particularly, to systems for processing data received 


| 
| 


i 
' 


from TIMs. 


| This invention pertains to data processing systems 
| 
| 


! 
It is a general object of one aspect of the invention 


an. 


plurality of relatively slow operating TIMs for transactions. 


! 


| 
| to provide a high speed scanning means for interrogating a 


| Priefly, in accordance with this aspect of the in- 


| 
vention, scanning means are provided for sequentially and | 
| 
| 


Rae selecting each of the TIMs for interrogation. 


| Interrogating means transmit an interrogation signal to the 


| 

| 
| | 
dei TIM. If the selected TIM is prepared to make a trans+ 
| aetion., it will transmit a selected transaction signal, e.g. | 
| NN, meaning key N has been depressed on TIM N to signify that | 
| a better has placed a wager on horse N at TIM N. Means sense 


| for the transmission of the selected transaction signal, which, 


SL NL Se Re. ene 


A A SR 
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if not sensed, causes the scanning means (SKA? or 

mediately to step to another TIM for interrogatic 
The system includes a plurality of TIMs which accept 

icransactions on entries in a contest. The transactions are 


rocessor includes a Console and units such as scanner SCA, 


— upon by a data processor (Figure 1A, 1B). The data 


jtransaction calculator TCA. 
| The transaction calculator TCA includes a plurality 

f registers, a portion of which are aggregator registers, 
aggregated transaction updating means, a computer, and an 
acknowledge unit. 

A switch in the console C will generate a signal C 
fed to the transaction processor MRA and the transaction calcu- 
lator TCA as well as to the interfaces IFl, IF2 ... IFN, so 
that scanner SCA will control (execute) the sequential and 
periodic interrogation of the TIMs 1 to N. The transaction 
processor MRA will process a transaction, that is, check for 


| 
erroneous transactions and other internally generated errors, 


1 


as generate :torage addresses for the memory positions in the 


Ino memory whose contents are to be updated and also the 


addresses cf the aggregator registers in the transaction 


' 
1 
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| 
| « 
| 
| 


3. 


|}calculator TCA whose contents (the aggregated transactions) 


Sah AL 


are to be updated. The processed transaction information from: 


igeeeeeeen processor MRA is fed to the transaction calculator 


| 
| 
| TCA which operates on the processed transaction information 
: } ; 
hes calculate odds, pools, pay-offs and similar information. 
| 
All units are connected by signal lines which trans-| 
| 


| fer signals between the units. Signal lines bear the same 5 
} 


lie Si 


| 
| reference characters as the signals on the lines, so that 
| 


when only a signal is mentioned, the signal line is implied, 
| 


and vice versa. Some signals are shown in a single line for 


convenience although they are.a plurality of lines in a cable. 


|Typical examples are AADR, WADR, MOA, MIA, and SKNA. ‘The 


| lines shown in the figures indicate only one polarity of the | 
! | 
| signal such as the BLD 1 signal. However, concurrent with this 
signal line, there are instances where a parallel line carries | 
the opposite polarity of this, such as the BID l' signal; 

By momentarily depressing the initial clear switch 
[ste on the console, the system is initially cleared (the ICL 


| The console signal (AMST in dual operation) fed to the 


| | 
signal). | 
| 
H 
jinterface of each TIM sensitizes these units to interrogating | 

| 


| 
signals ‘such as SCNNA signal from the ccanner SCA, and the 


' 
i 
| 
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‘same Same signal, fed to ~ fed to the transaction processor MRA, insures that 

| 
een address signals are fed from the transaction processor ' 
| 


IMRA_ to register MEMA and TIM memory WM. (Emphasis supplied.) 

‘Similarly, the console signal C is fed to transaction calculator 
ITCA and, more specifically, to computer COMA. 
| 


The ICL signal fed to the transaction processor MRA 


! 
} 
| 
| 
jpresets the scan counter SKA to its initial count of 1. The 
| | 
joutput of scan counter SKA is fed as the SKNA signal from trans 
iH H j 
i : 
jaction processor MRA to scanner SCA. Scanner SCA decodes the 
signal SKNA and it becomes SCNNA and goes to interface IFN. 
Ire TIM N wishes to make a transaction, one of its transaction 
| 
keys will have been depressed and a B_DN signal will be received 
, , . , , | 
by the interface IFN, which has no effect at this time. fhe | 
scan is now at TIM N for interrogation. The SCNNA signal | 
| | 
| 
| 


a to TIM N as the SCNN signal and it is fed to the common 


side of all of the transaction-selection switches in TIM N. 


transaction signal, for example, HNN to the buffer for wagers 


Ils 
| 
Innis signal will pass through to the other side of whichever 
| 
he 
| 
| 


selection switch is closed and will be fed out as a selected | 
on horse N, buffer NA. Depressing a key on the TIM causes an 

| 

| 

iclosing and latching of the associated transaction-selection | 
: | 


vite so that the now transformed SCNNA signal, which has 
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| 


‘become the HNN signal, is fed to buffer NA and thence to the 


jentry register 1HRA in transaction processor MRA. 


! 
| 
4 At the same time control KA (in MRA, Figs. 2,3) trans 


i 
{ 
} 


litransaction has been made, as indicated by the presence of a 


: 
lisignal such as HNN, a BMD signal is fed back to control KA. If | 


| 
| ! 
'no BMD is fed back, control KA generates a STEP signal to scan | 
| | 
lcounter SKA which steps to the count of n + 1 to initiate the 
| 


mits a test-for-transaction-made signal TFB generated by flip- | 


flop TFBF (Fiy. 3) to probe transaction-made unit BMA. If a 


transaction interrogation of TIM Nt+tl. It shouid be noted that | 


| 
the HNN signal was derived from the SCNNA signal passing through 


} 


lswitch in TIM N) was not latched, the STEP signal would be 


| 


: latched transaction switch and if this switch (or another 
sarees (Emphasis supplied.) Therefore, this is the method 
| 
lime STEP signal, when generated, is fed to scan counter SKA for 
} 


Istepping the scan to the next TIM, that is, TIM N+l. (Column 


for stepping over TIMs which are not ready with a transaction. 


| 
I5, line 16). 


| 
} After the completion of error test routines (testing 
iI 

I 
'to be sure that a bet has been made, that two bets are not being 


‘\co-signaled, that a scratch is not being bet, and that there is 
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| no false signal in the system) the coincidence of the reset 
| 1 


signal, the no bet made signal, and a presently irrelevant sig- 


nal at "and" unit A5 (Fig.3) sets the GERF flip-flop to l. 


i 
| The GERA signal which is the output of the GERF flip-flop in 


{ 
its "1" state, strobes the storage address generator SAGA | 
' 


| 


| 
| (Fig.2). The storage address generator SAGA is a plurality 
| of "and" units each having one of its inputs connected to the 


| 


| GERA signal line and its other inputs connected to various 


| F : ; F 
| combinations of one wager signal from entry register l1HRA 


| (i.e., HRl o: HR2 ... or HRN) with a TIM identification signal 


Paar’ 


DK1 or DK2 ... or DKN from decoder DEC, which decodes the 
sigiual from scan counter SKA. 


The storage address register SAGA, in response to th 


| 
| 


GERA signal, transmits two groups of signals. (Emphasis sup- 


plied. ) The first group, AADRAl ... AADRAM, is associated with 


entry transactions (that is, at this part of the specification 


second group of signals AADRAM+1 to AADRAN (signifying numbers 
of TIMs from 1 tc N, apparently) are associated with the TIMs. 
These two groups of signals are grouped into a cable general- 


[the “entry” keys are thought of as numbered from 1 to M); the 
| ized as an AADRA signal. 
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oom 


After a presently irrelevant disparity check, a | 


delayed GERA signal (Fig.3, unit D7), the SADD signal, is 


| sent to both the aggregator address transmitter AATA and the 


|| TIM address transmitter WATA. Both the first and the second 


groups of the storage address signals AADRA pass through the 


} 
| 
pene address transmitter AATA to become the aggregator 
| 
| 
aie signals. The second group of AADRA signals passes through 


i 
' 
} 
} 
' 


the TIM transmitter WATA to become the memory position address 


‘ 
‘ 
| 


|| WADR signals. 
| 


{ 
| 
The aggregator address transmitter AATA is described | 
{ 
} 


in Boolean terms at Column 15, line 1 through 20. When the 


Gace is simplified to drop the "B master" possibility, 


| 


;since the claims in suit deal with simplex operation, and | 


the AMST signal, since it too relates to the”"A master” operation, 


comes down simply to saying that the address is transmitted 


| | | 
ito the memory if the SADD signal is present. This applies 


| 


|equally to the group 1 and group 2 signals, that is, the | 


| address identifying the horse or entry on which the wager 
| 


has been placed and the signal representing the TIM at which | 


| | 
|the wager was placed. The TIM address transmitter WATA 


‘equation, similarly, says simply that -————————_——_—_—__- - 


ee eS 
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|the group 2 portion of the signal (indicating that an un- | 
| specified wager has been placed at the TIM) goes forward if the 
SADD signal is present. 


In regular, that is, not daily-double wagering, the 


signal inputs of storage address generator SAGA include only 


ithe entry-identifying wagering signal which can be simplified 

| to HR1, HR2 ... HRN signals and the DKN signals (that is, the 

| TIM identification signals which are the output from decoder 

| DEC) both of which will be included in the AAPRA signals (Col. | 
7, lines 72-75). The AADR signal from aggregator address 

| transmitter AATA is fed to register MEMA. The addressing 
circuitry there receives the aggregator address signals AADR 


to select the indicated aggregator register. The contents of 


| 


| the selected aggregator address are read out, recirculated and, 
tees back into the same selected aggregator register to 
update the number of transactions. In particular, for example 
the AADR signals, when received by the aggregator register 


|MEMA, select : the column associated with the TIM and the row 
| 
| associated with the particular entry upon which a transaction 


| is being made. The signals representing the accumulated numbey 


| 
| 
| 


of transactions in that aggregator register are read out via 


| 
| 


a ee Uae UE EEE SESE 
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( 
ie Ee i 9 * 
;' MOA signal lines to the updater UAA, where the count they 


represent is updated by 1, and then is fed back via the 


MIA lines to the original aggregator register in registers 


MEMA. At this time, registers MEMA feed an acknowledgement 


ACKA signal via amplifier AKA, indicating that the transaction | 


te been recorded, to the control KA. 
| While the entry transaction is being aggregated, the 
[specific TIM transaction is also aggregated. In particul--:, 

| the WADR signal is fed to ticket issuing machine memory WM. 

{ 

im specific address memory position therein is selected in 


the manner described above for the registers MEMA, and the 


contents of that address memory position are read out on the 


lwo signal lines and fed via the updater UAW and the WI signal 


lines back to the same address memory position in the ticket 


Snel machine memory WM. In this way, a central check is 


| 
| 
' 


* 
lmaintained on the number of transactions made by each TIM. 


| 
| For the sake of simplicity, there has been shown only an 
i 

‘| ; ; . 
‘ee it mana of the total transactions made by a ticket issuer. 
| 


if 
lTe routine can obviously be refined to indicate also the 
i 


i 
y epeea tse activity on each entry. 


FPI—S3—3-17-72—39M—9153 


A269 


| 
| 
| 


10. 


| The storage address generator SAGA, described in 
| 
| the instance of two entries for simplicity, satisfies two 


: Boolean equations which in the light of Column 7, Lines 74 and) 


75, can be simplified from the form of Column 14, Lines 63 and! 


| 


following, so that for the group 1 signals the first expression 


| 
| 
| 
| is 
| 


| kkk 
' 
| 


kk 
GERA*HRM = AADRAM. 


| 
H} 


The second group of signals would respond to the following 


equations 


kek 


| 
| GERA*DKl = AADRAM+1 
| kkk 


| GERA*DKN = AADRAM+N. 


| In group two, DKl, DK2 ... DKN imply the different outputs of 


3 


decoder DEC which decodes the scan counter SKA signal. 


| 
| It appears that the scan counter SKA is described in 
corm which indicate that when it is at TIM l, it is-at count 


la, when it is at TIM 2, it is at count 2 and when it is at TIM 


| 


| 
|N, it is at count N. When the scan counter SKA reaches a coun 
| 
| 


| that is one greater than the number of TIMs, it generates an 

! 

1 : 

( hari check signal and then resets to a count of 1. Scan | 
| | 
\ 
| 


{ 
{ 


adept celestial Sahelian 
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| counter SKA is a chain of conventional cascaded binary silat? 


| 
| whe scanners SCA and DEC are decoders which decode the com- 


binations of 1's and O's from the scan counter SKA. Hence 


prapeaet and information at each "step" when it issues as 


| 
| 
| lated into binary notation. 


i The registers MEMA are a multiplane magnetic core matrix 


$ 

{ 

| 

| 

| 
{the output from the scan counter SKA is identical in time; | 


signal SKNA to the scanner SCA and as an unnamed signal to the 


| 
decoder DEC. In a word, it is the number of the TIM trans-— | 
| 


i 


divided into rows and columns wherein the core in each plane 


|. 
| 


in the same row and column provides a bit storage for a multi- 


lit binary number. A group of the registers (aggregator 


jregisters) is reserved for aggregating transactions. Other 


iregisters are reserved to store operation and result information 


| 
lof the computer COMA. Included with the registers are typical 


| 


row and column selectors as well as read and write amplifiers. | 


! 
| Considering the aggregator registers, each row of matrix 
ii 


|| associated with the aggregator registers may be assigned to a 


i 


presresent entry and each column to a different TIM. Therefore,| 


| 


ithe AADR signal lines are actually a plurality of lines divided 


iinto groups. The first group are lines associated with the 


| 
! 
outputs of the particular entry being made and are coupled | 
| | 
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|'respectively to the rows. The second group are a plurality 


! 
‘of lines associated with the TIM being processed. Of course, 


| 
} 


| this can be refined so that each column is associated not with) 
| 
a particular TIM but instead with the same category of trans- | 


i ; $ ; 
| action. For example, in a horse race parimutuel system, one 


' column car be associated with all $2 win bets, another column | 
{ 
} 
! 


| with all $10 place bets, etc. This is a simple matter since 


j come TIM generally handles only one such type of bet. Under 
| control of a read signal the bits of the number will be read 
| 

| 

| out of the selected aggregator register as signals on the 


| 


|a means for updating and returned to the same selected aggre- 


sense windings connected to the MOA signal lines, passed een 
| 
| 


| gator register under control of a write signal. Such recir- 


| culation type magnetic core matrices are well known. 

The Boolean equation given for the acknowledge signal is 
essentially meaningless. It simply says that the read-back 
number signal after any updating serves also as the acknowledg 
|| signal to the TIM. 


The TIM memory WM is a similar multi-plane magnetic core 


|matrix and associated units, except that its matrix may be 


| considered as having a single row. Of course, it can have 
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| many rows each associated with different entries. 
| It should be noted that the registers MEMA feed data to 
~= computer COMA, which in turn, feeds its result data to the 


output units of the system. The TIM memory is a dead end. No 


computations are performed on its stored data and they are not 


| put to the output units. In other words, under the specifica- 
: 
| 


| 

| wagers placed at that TIM. | 
| The summary of the specification speaks of the data piv-| 
cessor as comprising, inter alia: a scanning means under the | 

| control of step signals comprising (a) interrogating means me 


Ai lata dal sequentially and periodically each TIM to deter- 


transaction-selection switch and (b) transmitting means for 
| transmitting to the latched switch of a TIM an interrogating 
| 
| 


|| signal from the scanning means; a plurality of buffer means 


i 
[aie if it is to perform a transaction as indicated by a latched 
| 
| 


|| each having (a) one input line connected to one of the asso- 

| ciated output lines of each TIM, and (b) one output line for 
parepepnting a particular transaction signal indicating that a 
|| transaction is desired on a particular one of the entries; 


i sundry error checking and synchronizing means, not presently 


\ 
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ee 


i | 
'signals representing the entry associated with the particular | 
| 
| 


[transaction signal and representing the particular TIM under 


interrogation; transferring means for transferring such storage 
address signals as aggregator address signals; acknowledgement! 
signal transmitting means for transmitting an acknowledgement 
lesenss to the interrogated TIM with the latched switch for | 
— a ticket; a TIM memory comprising (a) a plurality of | 
i | 


| addressed memory positions each storing the number of trans- 


| actions made by a TIM, (b) address-selection means for recéiv-' 


| ing the portion of the storage address signals generated by 


the transaction processing means for selecting the particular 


| 


| (c) reading means for reading out the contents of the selected 


| 
| 
| 
pene position associated with the TIM being interrogated, 
| 
| 


memory position, (d) updating means for updating the read-out 


j contents, and (e) returning means for returning the updated 


| . 
a to the selected memory position; concurrently operating 


| transaction calculating means comprising (a) register means 


i 
| having (i) addressed aggregation registers for storing the 


i 
| 


| aggregation of transactions processed by the transaction pru 


cessing means, and (ii) other registers for storing operat-on 


| 
Ie a 
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Le 

jand result information, (b) means responsive to the storage 

' 

address signals generated by said generating means for select- i 


Jing the addressed aggregation registers represented hy the 


ieee address signals, (c) means for reading out the content 


jof said selected addressed aggregation register, (d) means for 


jupdating the contents of said selected addressed aggregation 


| 
i 


and 
isaid selected addressed aggregation register,/(£f) means for 


' 


generating an acknowledgement signal which is transferred to 


' 
} 


i 

| 

| 

register, (e) means for returning said updated contents to | 
| 

| 

| 

| 

d 


ithe acknowledgement signal responsive means of the interrogated 


é 
i 
{ 
| 
1 
| 
oy 
+4 
4 
4 
i 
z 
* 


TIM when said updated contents are returned to said selected 


buteen 


addressed aggregator regist».. The "said generating means” 


| 
1 


referred to in discussing the register MEMA appears to refer 


back to the "generating means for generating storage address 
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ilsignals representing the entry associated with the particular 
Peer signal and representing the particular TIM under 


aems 


i 
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i UNITED STATES DISTRICT COURT 
| EASTERN DISTRICT OF NEW YORK 


\ Oe ee ak el wp ne ae: Lee ie a ae ae ae xX 
| DIGITRONICS CORPORATION, NOW 

| AMPEREX ELECTRONIC CORPORATION, $ 67 ¢ 1119 
| FINDINGS of FACT 
| Plaintiff, : and 
HI ORDER for 
-against- : JUDGMENT 
| 
| THE NEW YORK RACING ASSOCIATION, $ 
| aC AUTOMATIC TOTALISATORS 

| (U.S.A.) LTD., AUTOMATIC : 
| TorALISATORS LTD. and 
| PREMIER EQUIPMENT PROPRIETARY $ 
I LTD. , 
| Defendants. : 


| The following facts are found,in supplementation of thos 
in the MEMORANDUM and ORDER: 

| 1. This Court has jurisdiction over the subject matter 
| and parties. 
2. Plaintiff, Digitronics Corporation, is a corporatio 
lof the State of Delaware. Plaintiff, Amperex Electronic 

| Corporation, is a wholly owned subsidiary of North American 

| Philips Corporation and is Digitronics's successor in interest 
| 3. Defendant, New York Racing Association, Inc., (here 
| inafter "NYRA") is a corporation of the State of New York and 
‘has a regular established place of business within the Eastern 


‘District of New York. 
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4. Defendant, Automatic Totalisators (U.S.A.) Ltd., is 


a corporation of New South Wales, Australia, and is a wholly 
a subsidiary of defendant Automatic Totalisators Ltd. 
5. Defendant, Automatic Totalisators Ltd., is a corpo- 


ration of New South Wales, Australia. 


| 6. Defendant Premier Equipment Proprietary Ltd. is a 


corporation of New South Wales, Australia, having a regular 


and established place of business within the Eas*:ern District 


of New York and is a wholly owned subsidiary of defendant 


Automatic Totalisators Ltd. Defendants other than NYRA, unite 
in interest, are hereafter referred to as Atusa. 


7. U.S. Patent No. 3,252,149 in suit was issued to 


plaintiff Digitronics Corporation on May 17, 1966 as assignee 


\o£f the named inventors Robert L. Weida, Edward M. Richards, 
| 
\Evelyn Berezin, Jack Knoll and Philip Rosenblatt thereof. 


8. The application for the Weida et al. patent was 


filed March 28, 1963. The critical statutory bar date under 


'35 U.S.C. 102(b) is, therefore, March 28, 1962 (i.e., date w= 


i 
" 
linvention was patented or described in a printed publication 


i 


lin this or a foreign country or in public use or sale in this 
{ 


i? 
| 
i] 


country). 


PPI—S3—3-17 -72-—91--9 i52 


ry 


| 


| 
| 
| 


Ch A 


pues er 


5 
ry 
3 
‘s 


nS 


: A277 
| 


9. Claims 1-19, and 28-33 of U.S. Patent No.3,252,149 | 


| 
| 
| have not been infringed by defendants, it was admitted at the 


|| commencement of trial, and they are not in issue. 


| 
| 
| 
| 
| 
| 
| 20 through 27 are here in issue; no evidence was presented to 
| support or challenge the validity of any other claims. 


' 
} 
| 


10. The validity and infringement of "systems" claims | 
| 


| 
| 
| ll. Plaintiff conceded that claim 20 is the "heart" of 
= patented totalisator system and is the dominating claim. 


12. Claim 22 is put forward by plaintiff as the most 


| important claim; plaintiff puts forward as useful and un- 


obviously novel the alleged combination of TIM number signal 


t 
} 
} 
' 
} 


: | 
[soneration, TIM memory and electronic digital means. | 
13. Parimutuel betting is a system of wagering for | 


| 

} 

| ° ° 

| multi-entrant events, such as horse racing. The wagers on eac 
| 

! 


i 
| 
| the entrants that “place"(run first, second or third) ae 


in separate poois; thebetting odds and consequent payoffs on 


entrant for each "place" (win, "place," "“show") are a 


| determined by the ratios of the total amounts wagered on each 
(less tax and track's percentage) 
of the “placing” entrants to the total amounts/wagered on ali 


ithe entrants for that "place." 


| 
f 14. Parimutuel "totalisators," whether manda wechenions 
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‘piuuinipiite or electronic, are data processing systems. 
| 
| 


15. The term "totalisator” connotes a system for 


automatically totalling bets entered on key-operatedc ticket - 


issuing machines (TIMs) on runners in a race in order to account 


and 
Gor the wagers,/compute payoffs and other betting results 


promptly after the announcement of the race result. 


tf 


4 


| 
16. Atusa was early in the totalisator field, claims 
' 


| 
| 


credit for coining the word and claims a large share in the 


{ 


a 
|development of totalisators since the first mechanical ticketing 
|device. Atusa developed a practical mechanical totalisator 

| (*tote), which was put into use in 1917, an electromechanial 


totalisator in 1917, a multiple pool tote in 1923 and an auto-| 
| 


| 
| 

| 

| 

imatic odds tote in 1927. | 
17. Totalisator systems for automatically performing 


= necessary accumulation of individual wagers on the entries 
i 

| 

} 


accumulating the total amounts wagered on all entries and eae 


Ythe necessary related calculations for parimutuel betting | 


| 


1933. 


i 
it 
|operations have been in use in this country since as early as 
\" 
\t 
' 
i 
| 
| 


I 18. Atusa'’s first installation in this country was at 


il 
"Hialeah in 1932; a year later that system was sold to a group 
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| which later formed the American Totalisater Company (AmTote). 


19. In 1933, AmTote installed at Arlington Park, 


; Chicago a totalisator with a public display of the betting 


figures which were accurate to the dollar. 
20. Over the years AmTote personnel have received and 
assigned to AmTote, or it has otherwise acquired, patents on 


| totalisators, including 


A. No.2,182,875 on a totalizing system including a 
| stepping switch collector or scanner which operates only on 
| TIM signal; 
B. No.2,179,698 on an electromechanical totalizing 
| system featuring a "Jumping jack" collector or scanner; and 
°., No. 2,557,384 on a mixed electromechanical and 
electronic totalizer using a vacuum tube decade (not binary) 
| counter and electromechanical "pulse commutators"; it used 


stepping "relay" aggregators; 


D. No. 2,563,041 on an electromechanical totalizator 
system with multichannel adding machines; 


E. No. 2,652,977 on an analog odds computer for use 
| we 
| integrally in an electromechanical], totalizator; 
» “ ‘ 


F. No. 3,051,384 on a totalizator system (Lange, cited 


'in the patent in suit); 
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patent on an improve 


| 
| 
| 
| 
d 


G. 


No. 


3,080,114, a further Lange 
jtotalizator system. 

21. AmTote designed and tested an electronic total-- 
izator around 1945, but it was not rugged or reliable enough 


to put into practical use. 


22. Electronic data processing is inherently many fold: 


faster than electromechanical or mechanical or manual data 


| 
| 
| 
| 
| 
| 
| 


1 
pensoessten since transistors and other semi-conductors have 
| become available, electronic data processing components have 


‘pees extremely compact; no patentable novelty resides in 


the decision to convert to solid state electronic data pro- 


adapt familiar functions and circuits to the use of electronic! 


components is obvious; the economies of time, space, power 


consumption and related costs resulting fromthe substitution 


erm from one of the slower and larger systems, and to 
; electronic components of a data processing system for 
| 


electromechanical or mechanical systems are attributes of 
| solid state electronics broadly, and do not make obvious modes 
of using electronic devices in familiar systems patentably new 


and useful on the basis of the resulting achievement of the | 


familiar economies common to all solid state data processing | 


| systems. 
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mae! ‘. 37> The demands of a racetrack parimutuel system on 


data processing resources are modest: the arithmetic calcu- 


| lations required are rudimentary; the range of input data is 
| 


| 
| 
' 
| 
| 
| narrow, and the data are simple and easily translated into | 
binary terms; no elaborated long-term memory is requisite; | 
| 

| 


| programming is simple and direct, and much of it is reducible | 


to permanent wiring of system components; pre-existing electro- 


| 


| mechanical circuitry readily supplies patterns ema which are | 
i 

in considerable part directly adaptable to solid state electron- 
! | 
| ic data processing; the service demands on data processing 


| 
| 


{ | systems of a racetrack pai imutuel system present no identi- 


fiable difference of technical significance from those of othe 


= 


| multiple input situations. 


? 


| 

| 24. The totalisator systems installed and in operation) 
| at the Aqueduct and Roosevelt race tracks in 1961 were America 
| rotalisator Model 7J systems. Such systems were essentially 

| electromechanical in nature employing electrical relay sian 
and electrically operable rotary stepper switches. Such systems 


| also included certain electronic data processing adjuncts and 


were generally representative of conventional American Total- 


isator construction and mode of operation at that time. 
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The 1961 Aqueduct -totalisator system included: 


a) 


b) 


c) 


d) 


e) 


£) 


g) 


h) 


The 


electronic solid state digital data processing equipment as an 


operating component thereof. 


about 500 key operable ticket issuing 
machines of standardized construction, 


electromechanical aggregators for 
accumulating the amounts wagered on 
each entry in a race, 


electromechanical aggregators for 
accumulating the total amounts bet 
on all entries in a race, 


an electromechanical scanner for 
connecting ticket issuing machines 
wanting to place a bet to the aggre- 


electrically operable display boards 
at various locations for the display 
of entry, odds and payoff information 
and the like, 


an “Automatic Observer" for checking 
accuracy of displayed information, 


an analog computer for calculating 
probable odds, 


a solid state electronic digital price 
computer for calculating payoffs, all 
electrically interconnected to provide 
for information transfer between com- 
ponents thereof and periodic updating 
and display of necessary information. 


1961 Aqueduct totalisator system included 
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3, 
27. The ticket issuing machines (i.é., TIMs) utilized 


lat Aqueduct in 1961 were of conventional construction and 


| included : 


(1) a plurality of selectively actuatable 
and latching transaction selection 
switches each associated with a 
different entry in a race for trans- 
mitting a selected transaction signal 
associated with the selected entry, 


(2) an acknolwledgement signal responsive 
means for issuing a ticket having in- 
dicia recorded thereon which is re- 
lated to a latched switch, and 


2 EE [ame 


for unlatching latched switches re- 
lating to a scratched entry. 


{ 
(3) a rejection signal responsive means 


28. The totalisator system utilized at Aqueduct in 1961 


| 


| included provision for automatically rejecting wagers on 


scratched horses with accompanying release of latched TIM 


switches and for checking input data for other errors. 


29. The TIMs included in the totalisator system utilized 


at Aqueduct in 1961 included memory devices for recording the 


bets made on each entry in each race, pursuant to New York 


State requirements. 


30. Prior to 1960 AmTote serviced approximately 200 


| 
| 
iracing associations in the United States. By 1962 AmTote had | 
| 
| 
! 
| 


} 


‘almost a total monopoly of the totalisator business in the 


{ 
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poe country. 


31. AmTote had a very large investment in primanly 
electromechanical totalisator equipment of the kind it leased 


for use at Aqueduct and Roosevelt Raceway. 


re ° sing . 
only a very few installations in 


It had a long term 


10. 


- continuing interest in using electronic data processing 
H 


ll professedly still unconvinced that electronic data processing 
| 


was available. 


state electronic data processing system for parimutuel betting 


at racetracks before March 1962. 


as late as 1962, was 


means in parimutuel betting systems, but it had not either 


built, acquired or acquired a patent on any complete solid 


| 
| 


| 

| 

equipment sufficiently rugged and reliable for racetrack use | 
| 

| 


| 32. There was not a long-felt need for electronics to 


handle parimutuel betting at racetracks; it was evident at all 


jtimes that introduction of electronic devices ought in theory 


leo make possible savings in time, space, cost, and, perhaps, 
} 


| 
it 
| 


personnel at racetracks as in other money-handling establish- 
ments, and considerable work was done in designing and, to a 


certain limited extent in devising data processing components 


| there was no want of practical, efficient and economically 


SC er 
! 


H 


| 

| 

| 

land systems for parimutuel betting at racetracks; however, | 
| 

! 

| 

! 

! 

\ 
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electronic installations in daily use at racetracks all over 


this and other countries for handling parimutuel betting. 


| 


33. By the middle 1950s, an electronic totalisator 


ie have been built that was both reliable and economic. 


| 
| 34. As of 1952, the dual computer-magnetic drum tech- 
| 


nology was available to build a successful electronic total= 
ppantor: By the mid-1950s, transistor circuitry was also 

| available. By the mid-1950s the technology actually used by 
Digitronics in constructing the electronic totalisator for 


Westbury was available. 


35. AmTote reportedly had an experimental installation 


at Roosevelt Raceway in 1947 possibly designed along the lines 
lof the Moerman system of his patent No. 2,472,542 (Exhibit 71); 
the system was used for six weeks to handle the “show” pool 
land later was junked. A later "Mercury" tot>7.isator instal- 

| Lation at Roosevelt, in which about $75,000 was invested, dil 


ee and was abandoned. Both the Moerman and Mercury efforts 
|i 
| antedated the availability of solid state devices and tech- 


| nology. Other alleged efforts in the 60s, under Swedish 


i] 

| auspices and in Canada, are not sufficiently evidenced to 
i 

i 

warrant any findings. 

i! 
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36. Digitronics Corporation was formed in 1957 by 


shoes Leonard, Albert Auerbach and Robert Shaw, all of whom 
had earlier electronic data processing experience; Digitronics 
actively sought "systems" business, and, among systems it had 


supplied was a medical access and analysis system for the 


lection and storage of data obtained therefrom on magnetic 
tape units and the return of selectively generated signals to 


the data input stations. 


plurality of lever operable data input stations, the col- 


37. In early 1959, Digitronics Corporation actively 
sought, as an item of "systems" business to enhance its 
corporate income, a contract from Roosevelt Raceway to design 
and construct a totalisator system employing electronic data 
processing techniques to replace the electromechanical total- 
isator system then being employed to handle parimutuel betting 
at the track. 


38. Leonard (of Digitronics) had no doubts or reser- 


perereee as to Digitronics'’ ability to provide an electronic 
la data processing system to perform the requisite totalisator 
i 


‘functions for parimutuel betting. 


j 


| 
|e 


Schering Drug Company which involved the electronic scanning of 


| 
| 


sactanitalensiliipenilanaenebintitticnnsasenaiiaainnatibouceamtibd nial 
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39. Exactly what was comprised in the Demonstrator or 


| 
| 
| prototype is not certainly ascertainable and plainciff is 
| responsible for that circumstance. In the absence of the 
plaintiff's production of the evidence that must of necessity 
have been in its possession and which it has failed to produce 
defendants are entitled to a finding based on the remaining 
evidence that: 
A. The "Demonstrator" or prototype electronic total- 
isator system included, prior to March 28, 1962: 
a) 16 simulated (non-ticket dispensing) 

ticket issuing machines and 3 regular 

(ticket dispensing) ticket issuing 

machines, 

electronic solid state aggregators for 

accumulating the amounts wagered on each 

entry in a race, 

electronic solid state aggregators for 


accumulating the total amounts bet on 
all entries in a race, 


an electronic scanner for sequentially 
connecting the ticket issuing machines 
wanting to place a bet to the aggre- 
gators, 


an electrically operable digital indi- 
cator display board for the display of 
entry, odds and pay off information and 
the like, 


digital solid state computing devices 
for calculating probable odds and pay 
offs, 


a a 
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g) an electronic solid state memory for 
ticket issuing machine, 
all electrically interconnected to provide for information 
transfer between components thereof and periodic updating. and 


display of necessary information. 


B. The ticket dispensing type of ticket issuing machines 


employed with the demonstrator electronic tottalisator prior to 


March 28, 1962 included: 


(1) a plurality of selectively actuatable 
and latching transaction selection 
switches each associated with a 
different entry in a race for trans- 
mitting a selected transaction signal 
associated with the selected entry, 


(2) an acknowledgement signal responsive 
means for issuing a ticket having 
indicia recorded thereon that is re- 
lated to a latched switch, and 


(3) a rejection signal responsive means 
for unlatching latched switches re- 
lating to a scratched entry. 


40. None of the named inventors of the patent in suit 


made any conceptual contribution to any of the electronic 


| totalisator subject matter incorporated in the "Demonstrator” 


,electronic totalisator system. The work of the named patentee, 
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| 
| 15. 


|| "Demonstrator" may have embraced (i) correcting a deficiency 


in the probable odds computation, a matter not claimed in 


Claims 20-27; (ii) correcting the aggregator so that it dil 


|not go from 100 to zero but to 101, which would not involve any 


\ conceptual contribution nor is it possible to see how it could 
involve design change as distinguished from eliminating, 
within constant design, a limit on the number of binary 
"places"; and (iii) ‘debugging the system. Such contributions 
would not constitute the patentee Weida a joint inventor 
within 35 U.S.C. 116, 256. 

41. The Westbury "All Electronic Totalizator” brochure, 
was published and distributed prior to March 28, 1962; it 
describes and discloses an electronic solid state totalisator 


system which includes: 


a) a plurality of ticket issuing machines, 


b) an electronic solid state aggregator 
for accumulating the amounts wagered 
on each entry in the race, 


ec) an electronic solid state aggregator for 
accumulating the total amounts bet on 
all entries in a race, 


d) an electronic scanner for sequentially 
connecting the ticket issuing machines 
wanting to place a bet to the aggre- 

| gators, 
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e) 


f£) 


g) 


electrically operable display boards 
at various locations for the display 


of entry, odds and pay off information 
and the like, 


an electronic solid state digital com- 
puter for calculating the odds, and 


an electronic solid state digital com- 
puter for calculating pay offs, 


all electrically interconnected to provide for information 


transfer between components thereof and periodic updating and 


display of necessary information. 


42. The Westbury "All Electronic Totalizator" brochure 


prior 


as published and distributed/to March 28, 1962, describes and 


discloses ai. electronic solid state totalisator system which 


includes: 


a) 


b) 


c) 


a) 


e) 


provision for handling of bets on 
scratched horses including pre- 
vention of issuance of a ticket ¥ 
thereon, 


error checking of input data and 
internal error checking within the 
computer components, 


duplication of system components and 
operations performed, 


provision for handling of daily double 
betting, and 


provision for elaborate permanent record 
print-out for accounting and record 
keeping purposes. 
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| 43. The Demonstrator or prototype included all of the 


| subject matter recited in Claims 20, 21 and 22 (Tr.1814-1823, 


| 3728 et seq.); Claims 20 - 22 read on the Demonstrator-proto- 


type;the contention that the Demonstrator-prototype did not 


exhibit a plurclity of TIMs is unsubstantial; (i) the demon- 
strator indicated a plurality of TIMs as a critical component 


of any such system and used illustrative TIMs and TIM dummies 


to demonstrate the plurality element; anc ) so far as | 


| Claims 20-22 are concerned the plurality of the TIMs is irrele- 


! 


| 


vant to the substance of the claims, which deal with the com- 


binations of elements relevant to processing transactions at | 

| 
= one TIM. | 
44. Notning in the specification or claims of the 


| 
| 
patent limits the claimed inventions to sold state electronic) 
| 


| data processing; in light of the explicit omission of reference 


to electronic means and components (except in the reference to 


Weida patents Nos.2,848,532 and 3,042,902, Exhibits P and Q, 


electronic scanning (Column 10, lines 72 et seg.);,.contrast | 
| 
prosecuted by the same attorney of record as the present patent) 
the claims cannot be read as solid state digital electroric | 
| 


data processing system claims, but must be interpreted as in- 


ne ee LS LL a 
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any means embraced in the dis- 


| closure of the specification, including any electromechanical 


| ox mechanical means that were adequate to function as the 

| indicated means and within the designation of the means langua 
45. Plaintiff did not advise the Patent Office of its 

developmental and attempted commercial exploitation activities 

| relating to and based on the demonstrator prototype and its 

| successful demonstrations that preceded the filing of the 

| application for the patent in suit including: 

(a) the Leonard specification and the 


January 31, 1961 totalisator agree- 
ment, Exhibit AP; 


the existence, demonstration and nature 

of the "demonstrator" - prototype elec- 
tronic totalisator system; the contract 

of January 31, 1961 affecting it; and 
nature and extent of Shaw's and Kielsohn's 
work on the demonstrator 


the distribution of the Westbury "All 
Electronic Totalizator" brochure; 


the contract for the sale of the "First 
Totalisator"; 


the nature of the electromechanical 
totalisator system and electronic 
adjuncts thereto as employed at the 
Roosevelt and Aqueduct tracks in 1961. 


46. Claims 20 through 27 are invalid for want of 
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patentable novelty in light of the prior art and ‘the require- 
ments of 35 U.S.C. 103. 

47. None of Claims 20-27 can be found to be valid eae: 
the demonstrator-prototype in light of plaintiff's failure to 
make disclosure of the details of the device or adequately to 


| explain its inability to do so. 


| | 


iH 
| 20 through 27 for the reason that such claims do not extend to! 


48. The accused devices do not infringe any of Claims 


| systems achieving the same functions as the patent's several 


| 
| 
| combinations of machine means claims by using a general-purpose 
| 


| digital electronic data processor with programmed instructions 


49. The evidence does not support a finding that the 


|| patentees and Spiecens consciously participated in the execution 


| 


of a false oath and in filing it in the Patent Office on March! 


| 28, 1963. The patentees were not, however, in fact the inven- 


| 
| 
| 


tors of the whole subject matter on which patent claims were 


|} sought in light of the extent of anticipation of certain claims 


| of the patent by the demonstrator-prototype with which not evel 
| 


|| the patentee Weida had such a connection as to constitute him 


| a coinventor of the demonstrator-prototype. The conception of 


| the demonstrator-prototype was not shared by Weida, and its 


| 
cer ane Oe ee 
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| reduction to practice in the successful demonstrator- 


prototype was completed without any creative contribution 
on Weida's part. 
50. It is concluded that as a matter of law - 
A. Claims 20-27 of patent No. 3,252,149 are 
invalid under 35 U.S.C. 102 and 103; and 
B. The accused devices, the NYRA totalisator 
system and the PDP-8 totalisator system, do not infringe 
any of claims 20-27. 
51. Issuance of the patent was not procured through 
fraud or concealment or culpable non-disclosure. 
52. No violation by plaintiff of the antitrust laws 
has been shown. 
It is, accordingly, 
ORDERED that the Clerk enter judgment, 

1. That plaintiff take nothing and that the action is 
dismissed on the merits with costs as taxed by the Clerk; 
2. That claims 20-27 inclusive of U.S. Patent No. 
3,252,149 are invalid and have not been infringed by 
defendants, and 
3. That defendant Automatic Totalis ‘vrs (U.S.A.) Ltd. 


takes nothing on its second counterclaim and that it is 


dismissed on the merits without costs. 


UNITED STATES D.STRICT COURT 
na qQrrts 


CASTERN DISTRICT OF NEW YORK 


DIGITRONICS CORPORATION, WOW 
AMPEREX ELECTRONIC CORPORATION, 


Plaintiff, 


~against- TIME AM avr oeNs 
EE 

THE NEW YORK RACING ASSOCIATION, 
INC., AUTOMATIC TOTALISATORS 67C 1119 
(U.S.A.) LTD., AUTOMATIC 
TOTALISATORS LTD. and 
IPRENIER EQUIPMENT PROPRIETARY 
ILTD. , 


Defendants. 


pal 


A memorandum and order and findings of fact 
and order for judgment of the Honorable Jonn F. Dooling, Jr., 
United States District Judge, having been filed on September 16, 
1975, concluding as a matter of law, that claims 20-27 of 

patent No. 3,252,149 are invalid under 35 U.S.C. 102 and 103; 
ind Dee accused devices, the New York Racing Association totalisator ' 


system and the PDP-38 totalisator system do not infringe any of 


Claims 20-27, and directing the Clerk to enter judgment, that 


| 
| 
| 
d 


jplaintifft take nothing and that the action is dismissed on the merit 
gwith costs as taxed by the Clerk; and that claims 20-27 inclusive 
Hof U.S. Patent No. 3,252,149 are invalid and have not been in- 
that defendant Automatic Totalisators 
H(U.S.A.) Ltd. takes nothine on its second counterclaim and that it 
is dismissed on the merits without costs, it i 

ORDERED and ADJUDGED that the plaintiff take 
nothing and that the action is dismissed on the merits with costs 


las taxed by the Clerk; and it is further 


ORDERED and ADJUDGED that claims 20-27 inclusive | 


| been 
lof U.S. Patent No. 3,252,149 are invalid and have not/ infringed 


the defendants, and it is further 


New York 


| Brooklyn, 


BEST COPY AVAILABLE } 


ORDERED and ADJUDGED that the second 


1 counterclaim of defendant Automatic Totalisators (U.S.A.) 


| utd. is dismissed on the merits without costs and that the 


| defendant Automatic Totalisators (U.S.A.)Ltd. take nothing 
|; ON that counterclaim. 


, Dated: Brooklyn, New York 
September / 4 , 1975 
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UNITED STATES DISTRICT COURT 
EASTERN DISTRICT OF NEW YORK 


oe =. a @& en ee: ce ie = ao ak me we a me ae a ».4 
DIGITRONICS CORPORATION, NOW 
AMPEREX ELECTRONIC CORPORATION, : 
67 ¢ i119 
Plaintiff, 3 MEMORANDUM 
-against- and 
: ORDER 


THE NEW YORK RACING ASSOCIATION, 
INC., AUTOMATIC TOTALISATORS : 
(U.S.A.) LTD., AUTOMATIC 
TOTALISATORS LTD. and 

PREMIER EQUIPMENT PROPRIETARY LTD., 


Defendants. | 
ar Rat a ae ra ees X | 


The motions of both parties are in all respects denied. 


(1) Plaintiff's motion to amend the findings under | 
Rule 52(b) would amount to accepting plaintiff's view of | 
aspects of the evidence in the teeth of the total effect of | 
the trial evidence. The data and arguments now brought | 
forward explain nothing, and could not reasonably be ay 
to support the suggested altered findings. The theoretical 
points made rehash what has been carefully decided. If the 
decision is wrong, repetition of argument rejected in this 
Court is better addressed to an appellate tribunal. 


The affidavits submitted in support of the application 


| 
answer themselves; the effort they reflect would have been | . 

| 

| 

! 


PPI—SS—3-17-72—30M—9153 | t 


| better employed if addressed thirteen years ago to advising 


| 
| Spiecens adequately, or over eight years ago in deciding | 
whether to sue, or, after suit, to make meaningful to both 
sides the first stages of discovery, in early 1968, or esti 
the five weeks of trial in 1974-1975, to resolve manifest | 
issues of anticipation; today they serve no purpose except to 
underline the consequences of early neglect. 

(2) Defendants’ motion to amend the judgment to peatacil 
(a) Claims 20-27 invalid because they were not the invention ; 
of the patentees, (b) to invalidate the patent under the | 
sale clause (Section 102(b)), and (c) to award attorneys | 
fees on the ground that the case is exceptional is denied. | 

(a) The judgment, findings and memorandum, taken een 
express all the determinations considered appropriate. The | 
point is that none of the patentees contributed to the | 
| Demonstrater or prototype. The article of the patent could | 
not be found, on the evidence, to have been patentable over | 


the Demonstrater, and, on the evidence, the Demonstrater was 


critical prior art. But that does not signify that what 


Weida et al. filed on did not have to be processed as the 


and found good or bad in the light of it. See Memorandum 


' 
FPI—SS—3-17-72—-COM—9153 me | | 


| 
| Weida et al. invention against all the relevant prior art, | 
| 


~ 
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and Order pp. 63 et seq. 


F.2d 288, does not, as appears from Judge Conner's very 
precise delineation of the requisites of the "on-sale" 


(b) Timely Products Corp. v. Arron, 24 Cix. 31975, 523 
finding (523 F.2d at 302), authorize any change in the con- ; 


clusion reached in the Memorandum and Order, pp. 65-67. 
4 (c) Nor do Timely, supra, and Kramer v. Duralite mane | 
Inc., 2d Cir. 1975, 514 F.2d 1076, support the conclusion 


| 


that an award of attorneys fees is warranted in this case. 
Kramer involved what the Court found to be an utterly false 
claim that the patentee had chosen the angles that were 

critical to the inventive novelty of the hinge bracket of 


the patent. Timely too, was a case of a patentee's calculated 


concealment of a matter germane to the successful prosecution 
of the Arron patent. 523 F.2d at 297-298, 305. The finding 
underlying the conclusion reached in the present case make 
plain the reasons why neither Kramer nor Timely is applicable 
here. See Memorandum and Order pp. 213-216. 

It is so ORDERED. 


Brooklyn, New York 
January 13, 1976. 


FPI—SS—3-17-72—30M—9153 
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DATA PROCESSING SYSTEM 
Robert L. Weida, W hivestone, Edward "M. Richazds, East 
Northroc, sively Derezizne New York, Jaci Kinod, 
Piainview, wed Paiip Nosendlat, Mount Veraon, ? fy 
assipnors to Diz iiconics Corporutiou, Alvertsoa, N.Yy 
a corporation of Delaware 
Fited Maz. 25, 1963, Ser. No. 245,743 
33 Claims. (Ci. 34G—172.5) 


This invention pertains to daia processing systems and 
more particularly to systems for processing daia received 
from ticket issuing machines. 

One of the most common of these systems is a pari- 
mutucl system employed for servicing transactions of 
Wagers mace by spectators at sparing events. Presenily 
available systems are slow Operating, have only average 
reliability, depend on considerable human assisiance and 
have limited versatility. it shouid oc partcuany noted 
that such systems can neither tolerate any down time dur- 
ing the course of wagering by the spectators, nor can it 
tolerate any errors in the processing Of the wagers. 

It is a general object of one aspect of the iavention re- 
lated to the prod.cm of down time and relnduily to pro- 
vide an improved parimuiuel sysiem. 

Briefly in accordance with this aspect of the 
a data processor is proviced tor 
“having a plurality of p pairs units Each of the units of the 
pair concurrenily the same functions, How- 
ever, One unit is the masier unit and ihe other the slave 
unit. A master sclecting means initiaily selects which 
unit Of a pair of Units is the & sit and which is ihe 
slave unit. The master selecting means can insianiane- 
ously change the slave unit of a pair of units to the miasier 


invention 


processing iTAASAcLOAS 


per formas 


waster uh 


unit of that pair of uniis whenever ii receives an er- 
roncous-transaction indicating signal from the imiuoler 
unit of that pais. Chesxi: Cans are included in each 


unit Of the pairs for checks 
signais $O as to transmit an erroncous-transaction indicai- 
ing Signal to the midsier selecting means. 

Features of this aspect of the invention include: various 
checking means for Uetecting erroneous transaction sig- 
Mais; Means for deactivating 
checking means im both units of a 
transaction signals; nicans for com: g the resulis ob- 
tained by each unit of a pair for equality so as to deac- 
tivate the data processor if an inequality exisis; means for 
synchronizing the units of a pair of units to each other; 
and nicans for readering the a pair of 


y ior erronedus i7Wansacioa 


hue ete aes eS ee 
ide Gaia processor WacaA ine 
pair 


deteel erroncous- 


ineffective the unit of 
units which detected erroneous-transaction signals. 
is age ns rai object of another aspect of 
to Diovide | FA Tore versauie sysieni, 
a plurality of ela: 
chines for transac 

co 


the inveniioa 
Bricliy, ia view of thid 
vely Siow Operating ticket issuing mia- 
tions. 


Briefiy, in accordance with this aspect of the iavention, 
scanning Hieans ate proviced for sequentially aad peri- 
odicaily niteniie ing age of the Gexet issuing machines for 
interrogation. Interrogating means transmit an iaierro- 


Gation signal io the selected iicact issuing machine. If 
the selected tenet issuing machine is prepared to maxe a 
transaction it will ivansmit a selected transaction signa 
Means sense for the transmission oF the selected iransac- 
tion signal which if not sensed causes tne scunning meuas 
to iminiediatcly step io another ticact issuing miuuchine for 
inte rrogauon. 

A feature of this aspect of the invention is to insure 
that succeeding Atlempicd inierrogations by the scanning 
meas Of a ticket issuing machine which Aas had its (fans. 
action confirmed or rejected Co nui cause the transmis. 
sion of redundant selected transaciion signals. 

It is a general odjcet of another aspect of ihe invention 
to provide a more versaine sysiem. Bricily, ia view of Uiis 


10 


i] 
or 


i) 
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cn 992 
( Nieeie ey 3,252, 
won 4 . 


Patented May 17, 1966 


2 


aspect of the invention, apraratus is provided for process- 
ing sequcniial multientry transactions such as, but not 
limited to, daily doudizs. he apparatus includes means 
for insuring that the first entry is first received and only 
transferred io a sioraze means and that the second entry 
is then received. Address generating means only then 
accept the first entry stored in the storage means and the 
Second received entry io geierale a 
is used to sclect a siocage regisicr 
particular first and second entrics. 

Other obiecis, fesiures and advantages of the invention 
will be apparent irom the following detailed Ueseription 
of the invention when read with the accompanying figures 
wherein: 

FIGS 1A and 138 show 
emplary cmbdocimeat of 

FIG. 2 shows the tra 
system of FIG. 1; 

FIG. 3 shows in logical symbols the control KA of the 
message regisier MRA of FIG, 2; and 

FIG. 4 shows the interface IF1 of the parimutucl sys- 
tem of FiG. 1. 

he system includes a 

chines which accept tran 
such as a horse race. At least one of 
machines will handle what is commonly know 


storage address which 
associated with the 


W a pacimutuel system as an ¢x- 
the invention; 


jsaction processor MRA of the 


plurality of ticket issuing ma- 
ansactions On entries in a coniest 
the es issuing 
nas a datiy 


double transactioa. transactions are operaicd upoa 
by a data processor. The data processor includes com- 
mon units such as a console C, first aad second incquality 
testers DUI and DU2, and ouipui uniis OU. The data 


ch as scanners 
io Nu, ifanse 


i 

s 
processor further inciudes pairs of unis su 
SCA and SCS, bduiters 1A to NA, and 18 
action processors MRA an MAB, and transaction cal- 
cusaiors bee A and TCR. Generally, the sysiem is sci up 


so that one unit of each pair will oncrate ais a master and 
the oWier as a slave. This is called the dual mods. 
However, it is possible to initially set up tue syslear so 
that just oie unit of cack Operates and Wie Giner Is 


idic, 

Fach transact: 
plusality of 
TeLisiesy, agar 
putes, an erro 

The sysiem will be described operating in the dual mee 
with the A side as the mastic It should be noted that 
the Icft hand units of ine pairs in FIGURE 1 have a ret- 
erence character terminating with the letter A and these 
units compriss the A side. Sisuilariy, the right hand side 
is the B side. 

i switch ia the console Cc will generate the AY MST and 

MSTC sig als fod respectively to ihe transaction proces- 

sor MRA and the transaction calgulator TCA, indicating 
they In addition the AMSY signal is 
fed to all of the interfaces IF1 to IFN so that scannec 
SCA will control the sec qwential and periodic iaterroga- 
tion of the ticket issuing machines TiML io TIMN. Ia 
spite of this fact, s SCB will foliaw along to in- 
siantancousiy in case of emergency as is here- 
er more fully described. Ia any event, each transac. 
tion processor MRA and MRB will concurrently process 
a transact ic. check for erroncous transactions and 
and other internally conerated errors, and generate stor- 
age addresses for the memory postions in the lickel issu. 


This is called the simplex mode. 

n cnleulator TCA and TCS includes a 
A which are agaregator 
nmicuns, a com- 


ce unit. 


portion of 
ansaction up dating 
t and a 


acknow iede 
1 


ator 
TAAL 


are the 


ieac OVET 


ing machine memory whose contenis are io be updated 
and aiso the addicses of the ageregator registers i the 
tradsaction caleuistors TCA and TCB whose coaicnts 


(the aggregated iraasactions) are to be updated. While 
doth fransachon processors MRA aad MRB boin 
the (ransactions, only the processed transaction 1 
tion from the masier ivansaction processor is fed to doin 
transaction caiculuiors TCA ond TCS. Both the trans. 


activa calculators TC.\ and TCL opesaic oa the processed 


orecess 
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transaction information to calculate odds, pools, payoffs 
and simiiar information. However, because transaction 
calculator TCA is the master by virtue of the AMSTC 
signal from console C, only its result information is ied 
to the various output uaits OU. 

Transaction caiculator TCB follows along to immedi- 
ately take over if there is a faiiure in transaction caicula- 
tor TCA. Of course it is understood that side B could 
equally be the masicr. Furthermore, there can be a 
split; ic. scanner SCA and transaction processor MRA, 
and transaction caiculator TCB dving the masters whereas 
scanaer SCB and transaction processor MRB, and trans- 
action calculator TCA being the slaves or vice versa. 
Whai shouid be understood, however, is that white one 
of the units of a pair controls tac fiow of information, 
the other unit of a pair operates both as an on-line stand- 
by unit to immediaiciy, cither partially or eatirciy, be 
switched into the circuit if failures occur in the miaster 
unit of the paiz and also to perform a check on the 
master unit of the pair. 

All wuits are connected by signal iines which transfer 
Signals between the units. It should be noled that the 

signal lines bear the same reference characters as the 
Signals on the Jines and that this terminology is used inter- 
changeadiy. Accordingly, when only the signal has deen 

nentioncd, the sicnaltline is imalied and vice versa. 
Furthermore, some signals are shown in a single iine far 
the sake of -comverfencein-saite of the fact that they 
ar T tt i 
WADR, MOA, MIA, 
ampies. In adtition the anes shown Omy indicaic one 
polarity of fthis}Stgnal such as the BiDiEl signal. However, 
“concurrent with ihis signal line there are instances where 
there is a paralicl signal line carrying the opposite 
polarity of this such as the BIDU’ signai. 

Switches on the ccnsole C determine which side is 
masier, say the A side, by positioning the SMS7T switch 

“to the A position which generates the AMST and 
AMSTC signals, initially clear the system (the ICL signa!) 
by momeatarily depressing the initial clear switch SIC, 
and indicaie the entries upoa which no transactions wiil 
be allowed by positioning the appropriate non-transaction 
switches SXWN which respectively generaie the associ- 
ated non-iransaction signals SKRN. These would be 
“scratches” in a horse race. 

The AMST siznal fed to the interfaces IF1. . . IFN 
(only two of which are shown, although there are many) 
sensitizes these units to interropatinz siraals such us the 
SCNIA signai izom the scanner SCA and noMthe scanner 
SCB although both are simultaneously present at an 
interface. The AMST signal fed to transaction processors 
MRA aad MAB insuzes that storage address siznals are 
fed only from the transaction processor MRA io registers 
MEMA and MEMB and ticket issuing machine memory 
WM. Similarly the AMSTC signal fed to the transaction 
calculator TCA insures that only its result inforination 
is fed to the output units OU. 

The ICL signal fed at least to the transaction proces- 
sors MRA and MRB presetsthe s:aa counters SKA and 
SKB (a typical one being showy in FIGURE 7° to their 
initial count of one. The outputs of the scan counters 

KA and SKB are fed as the SKNA and SKNU sisnais 

respectively from “saasaction processors MRA aad MRG 
to scanners SCr. and SCB. Tae SKNA and SKNB 
Signals are decoded oy the scanners SCA and SCB ind 
become respectively ite SCNIA and SCNi¥ signals 
which only go to interface IF1, If the ticket issuing 
machine TIM1, which is the dauy doudle machine, wishes 
to make a transaction then one of its transaciion acys 
from cach bank will bo depressed ant BIDE signals will 
be received Dy the interface [FI which has ao eilecet at 
this time. A DDI signal indicating that this is the Srsi 
entry of 2 Gaily double transaction is fed to the trans- 
Action processors MRA and MR. The scaa is now at 
ticket issuing machine TIMI for interrogation of 


‘ avic 
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10 


15 


20 


25 


SKNA arm SKRN are typical ex- 30 


first entry of the daily double transaction. The SCNIA 
signal passes to the ticket issumg machine TIMI as an 
SCiN1 signal which is fed to the common side of all 
of the transaction-selection switches of the first bank in 
ticket issuing machine TIML (see FIG. 4). This signal 
wili pass through to the otber sids of the closed tramsac- 
tion selection switch of the first bank and is fed out as 
a selecied transaction HN1 signal to buffers NA aad NZ 
(N is actually the number of the entry or the number 
f the depressed entry key). For exampie, if the first 
entry of the daily doubdle transaction is ocing insezied 
on eniry 1, the eniry key i of the first bank wouid have 
been depressed, causing the closing and latching of the 
associated transaction-selection switeh and an Hil signal 
would be fed through ouiers 1A and 1B to become 
respectively the particular entry HIA and H1B signals 
fed to both the transaction processors MRA aad MRB 
respectively. The HiA signal is stored in the entry 
tegister MHRA and also and more particulacly in tse 
entry register 2HRA (FIG. 2) under the control of the 
DD1 signal. The H1B signal is stored in an identicz! 
entry regisicr 2EIRB (aot showa) of transaciioa processor 
MRB. 

It should be noted that unless specifically indicated 
Otherwise, whaiever applies to the transaction processor 
MRA also apptics to the transaciion processor MR, 
Since boih Of these unils are identical and persorm con- 
current processing sicps. 

At the same time, control KA (FIG. 2) transmits a 
test for transaction made TFB signal generated by Hip 
hop TBE (FIG. 3) to probe the transaction made unit 
BMA. Tf a transaction has been made as indicated by 
the presence of a signai om one of the HNA Ji 
BMD signal is fed back to control KA to start an 
test routine. If no BMD signal is fed back, contro 
generaics a STEP signal to scaa 
steps to the count of 2 to initiate 
rozation of licket issuing machine TIM2.° Tie detailed 
Operations associated wiih the STEP signal will be de- 
seribed hercinatier. It should be noted that the HNA 
signal was dezived from the SCAN 1 signal passing througia 
a latched transaction switch and if this switch was not 
latched the STEP signal was generated. Thercfore, this 
is the method for stepping over ticket issuing macuines 
which are not prepared to perform a transaction. 

However, assume, as we have, that oae of the trans- 
action selection switches was latched. Therefore onc 
of the HINA signals is present, causing the transmission 
of a BAID signal to control XA. Therefore, the error 
fest rouiine staris. In particular, the presence of the 
BMD sigaal at an input of and unit A2 passes a pulse io 
the sect to “1" input terminal of fin op TFYF waich 
generates the TFT signal and to the set to “O” terminal 
of Sin flop TFBF (FIG. 3). The first test of the 
test Toute afer the test for bet made process step is 
a two entry transaciion test, Le. a test is made to insure 
tha: the signals froin eniry regisics SHRA iadicate oniy 
One entry is siored therein. It could conceivably happen 
that ticket issuing machine ‘TIMI1 faultily transmitted 
doth the HILL and #22 signats at the same tinie or that 
through a failure in the buffers 1A and 2.A both the HIA 
and H2A signals are transmitted to the cary regisier 
IRKA. In stich a case, the two entry iransaction test 
unit THBA (FIG. 2) will reply with a THBI signal in 
response to the TFT signal from controi unit XA. 
Such is ihe cass, control KA sets the error fli>lop 
ERAF generating the ERA signal (FIG. 3) and generates 
the REJA signal. The deiuiled Opesations of the ERA 
und REJA signals are dereinafter more fully ceseribed. 
For the tine being it is Only necessary to Kaw had the 
the jawhed 
on hey in the ticket issuing niac 
°c ERA s‘gaal will render the Message 

Tae ERA signal is fed to 
RB, incquaiity tesier DUL 


acs, 


a 
r 
\ 


e ) 
' 
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eure 
eryoe 


REJA signal resulis in the walaiching of 
transaction selecti 
TIMI and thas ts 
fegister MRA i 
Re transaction 
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and the console C to perform functions which are hercin- 
after more fully described. 

If no such error is detected a THBI’ signal is fed to 
one input of and unit A3 whose output is fed to the 
set to “0” input of flip-flop TETF aad to the sct to fs 
input of flip-flop TFSF which generates the TH S signal 
to test for the selection of an entry upon which no irans- 
action will be accepted is now made. This is in racing 
parlance a scratch test. The signai represeniing the entry 
stored in the entry register LHRA (FIG. 2) is ied as one 
of the IHRN signals to the test for non-aliowed trans- 
action unit TFSA and are compared with the non- 
transaction signals SKRN from console C. The TFS 
signal from control KA probes for equality which if it 
exists causes the return of a SKRI signal to control KA 
which generates a REJA signal. It also causes the gen- 
eration of an STE? signal fed to scan counter SKA 
for stepping the scan to the ticket issuing maciune TIM2. 
If no non-allowed transaction is detected the next error 
processing step is performed. In particular, a SKRi’ 
signal is fed to one input of and unit A4 whose output 
is fed to the set to “O” input of flip-flop TFSF and the 
set to “1” input of flip-flop RSCF which generates the 
RSCNA’ signal. This starts the false entry test which 
ensures that the signal on one of the lines HNA truly 
tesulied from the cepressing of an entry key. The 
signal RSCNA’ is fed from transaction processor MRA 
to ail the interfaces. However, since the scan is at ticket 
issuing machine TIM1 (the SCNIA signal), it passes 
through inierface IFa where it iesmunates the generation 
of the SCINI signal (see FIG. 4). Tk will be reeated 
that the SCIN1I signal was the interrogating signal whiea 
passed through the latched transuciioa selection swite 
causing transmission of signals through buffers 1A to 
NA and iB to NB to indicate which eniry a transaction 
Was dSeinz made upon. Thereiore none of tie lines RNA 
should carry a signal. when the SCINi signal is absent. 
After a delay io permis: tie passage of siz als through the 
loop including the ticket issuing machine TIMI, the 
RSCNA are is fed to the transaction made unit BMA 
(FIG, 2). Ai this time if no signais ave on the fines 
HNA a BMD signai is not generated. If however the 
BMD signal, indicating one of the HINA signals must 
be preseni, is generated, control KA will receive this 
signal which causes the seiting of the error flip-fion ERAF 
and the generation of the ERA and REJA signals in the 
usual manner, 

During this test a synchronizing operation is performed. 
It will be freeatled th h 


in the case uncer discussion, the 
A side is the masier bui the B side fullows along. There- 
fore, it is necessary to keep the scanners SCA and SCB 
in step so that if the A side (masier) crons oui the B 
side picks up exactly where the A side left off. There- 
forte, since there may be some differences in the tim 
perform the error processing by cach of the transaction 
processors MRA and MRB because there is no overall 
master synchroa: ization, ihese processors are synchronized 
to each otue It should be noted that an overad masicr 
synchronization wound defe at the in f the 
sides. Therefore, when cities transacUion fracessar com- 
pletes a test routine it gemeraics a signai indicating this 
act. For example, after icsts are made for test for 
bet made. the test for two-entry transaction, and the test 
for nos-allowed transactions and concurrent with the test 
for a faise enicy transaction, the test-finisned TFA signa! 
is generated by control KA (FIG. 3) and is ied to the 
synchronizer SYNA (TIG. 2). The TPA signal is also 
transmitied to the analogous synchronizer SYND in the 
transzctiva processor MKB. When the transaction proc- 
cssur MRB reaches this same pont, it transmits the TFB 
signal to the synchronizer SYNA. At this time, the 
coincidence of the TEA and TFis signals cause the gen- 
eration of a PSOA signal which is feJ to the control 
KA to iaitizte the neat processing sicp. Althouch jor 
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the sake of sinapiicity this synchronization is shown as 
taking place at osly one. provessing sicp, it preferadly 
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occurs at cach of the processing stcps. In this manner 
the scanners SCA and SCB stay in step. Llowever, if an 
error occurs in a transaction processor, it will be rendered 
ineifective. Therefore it will not generate succeeding test 
Or siep-finished signals, Dut since it generates an error 
signal shis signal is used to replace the tesi-finished signal. 
For example, assume transaction processor MRB detecicd 
an crror. It would “shut down” and start generating 
the EK signal. The ERB sigaal is received at synciro- 
nizer SYNA and replaces the TFB signal. Therefore, a 
PROA signal will be generated whenever a TFA signal 
is generaied. Afier ail these error tests have been com- 
pleted, a GORE Rip “op is set (FIG. 3). In particular, 
the coincidence of the PROA signai, the BMD’ signal 
(indicating that there has deen no false entry) and the 
RSCNA signai (the dciayed “1" output of the RSCF 
Rip-tlop) at inputs to and unit AS set ihe GERF dip-fiop 
to “3.") The “1” output of the GERF flip-flop is passed 
via and unit A40 because of the presence of the DDI 
signal and is fed py the or unit O45 to the set to “1” 
input of the CONF flip-fiop. The “1” output of the 
CONF Nip-ilop passes through or unit O2 to the set to 
“0” input of the RSCF Rip-flap which again generates 
the RSCNA’ signal which is fed to the interface IF1 to 
regenesale the “SCN Li sigtial (see FIG. 4). Although 
the SCN1 signal passes through and unit Al3 to again 
cause ihe generation of the SCINI signal which causes an 
entry to be accepied by entry vegisier AHRA as described 
before, it should be noted that this is the same eniry 
as before, so it makes no difference, The “1” output 
of the CONF ip-fop passes through delay unit D3 io 
become ihe CONA signal which is also fed to interface 
It. The CONA signal passes tarough and unit AG 
to an input of or unit O99. The ouiput of or unit OIF 
is fed via and unit AlS (FIG. 4) to the set to “L" input 
of the daily Goudie Sia-fop DOF. The “1” oulput is 
gated by the BIDI osiznal at aad unit A70 causing the 
generation of the DD2 signal and the “I” ouipus gates 
the SCNi signal througs the and unit Als to the delay 
unit Dit. Delay unit DIL delays the generation of the 
SC2Ni signai waich is used tO prove the weoad oank 
of transaction selection switches. However, because of 
the delay, the sampling has no cfect tecause ihe DDI 
Signal is no present when the SC2NL signal is 
generated. ence of the DDI signal at and units 
A2d ane A21 in FIG. 2 prevents the passage of the sccond 
entry into the eniry register ZHRA. 

The ‘CONA signal is also fed via and unit A990, or 
unit O90 and and unit AGL to the set to “i” input of 
the CONAF flip-flop. Siace the “1” output of the 
CONAP fiip-flop is delayed by delay unit D7, the DDI 
sigaal Uisapsects bei “1 guiaut reaches and unit 
ASO, therefore no CON signel is generaicd at this time. 

The CONA signal passes through or unit OL (FIG. 3) 
to trigger the siep pulse gpeacraior STP which is a coa- 
ventional delay multivioratur to generate the STEP signal 
which accordiagiy occurs after the CONA signal. There- 
fore the scan counter SXA steps to a count of 2 so that 
the ticket issuing machine TIM2 may be interrogated. 
When the scan sieps of ticket issuing machine TIMi ihe 
BID onsen terminates, causing the generation of the 
BID’ signal wich is conn sted t to the eet to “O" inputs 

of the CONAF and {RESiTuip-iops (F “iG. AT Rest 

The step signal STEP clears the ent ry egister LHRA 
(FIG. 2) as well as sciting the TeRe S das shoo iO ats. “T° 
state, and the CONF iGip-flop, the REJF hid-flop and the 
GERF fip-fop to their "0" states. 

Tt snould be noted what st this point only the first catry 
of the Gaily doudte transaction has been processed. When 
the sean asain reiuens to the ticket issuing muching TIMI 
the second entry of the Caily double transaction is pioc- 
essed. When the SCNI signal is generated as previousy 
deserived, it passes through and unit Al¢ to cause ihe 
generation of the SC2IN1 signal (FIG. 4) waich prodes 
the second bank of exiry keys Causing the second entry 
to enier the cniry register MHRA in the useal manner, It 
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should be noted that this entry does aot pass to the entry 
register 2HRA (FIG. 2) because of the absence of the 
DDI signals at the and units A20 and A2®l. The same 
Scrics of processing sicps ate performed by the process 
step flip-fops as defore until the GERF Mlip-fop is sct to 
its “1" state. This tinie the presence of the DDI’ sigazl 
at and unit A4i causes the “1” output of this llip-flop to 
become the GEKA signai. Noite inat the “1" output 
docs not pass through the ana unit A490 because the DDL 
signal is adsent. 

The GERA signal strobes the storage 
SAGA (FIG, 2). The s orage address generator SAGA 
is a pluraiity of and units each haviag one of its inputs 
connected to the GERA signal line and other inputs con- 
nected to various combinations of the IHR: ... 1HRN, 
2HRi 2HRNO, and DKN signai lines from cecoder 
DEC. 

The storaze acdress register SAGA in response to the 
GERA signal transmits two groups of signals. The first 
group AADRAL.. . AADRAM is associated with 
entry transactions; the second group AADRAM+1 to 
AADRAN are associated with the ticket issuing machines. 
These signals are grouped into a cable generalized a3 
an AADRA signal. The AADRA signals are fed to the 
inequatity tester DUI. 

It will be recalled that the transaction processor MRB 
is simultaneously performing ihe same processing. Tae 
AADRA and AADRi signals are checked for incqualicy 
by inequality tester DUL (FIG. 1). li they do nos agree 
then inequality tester DUi transmits an ERD signai to 
“both transaction processors MRA and MRB, When the 
controls KA aac KB thereoi respeciively Feeeive this 
signal they cause the ineffectuation of the transacion 
processors M4. acd NiRS and cause the 
generation of the ERA ana EXE signals zespectivesy 
which are fed to console C, their coincidence being an 
ambiguity signal which caiises the deactivation of the 
system and gives an alarm. 

lf, however, thes: generated storage addresses rep- 
resented by the AADRA and AADAB pigtails agree, Lie 
ERD signal is not generated and contre KA generate 
the send address signals SADD, in particular tac ERD’ 
signal gates the GERA signal delayed by delay unit D7 
through and unit A53 (FiG. 3). In FIG. 2 the SADD 
signal is seccived by the aggregaior address transmiities 
AATA and ticket issuing machine transmiies WATA. 
If transaction processor MIRA is the maser transaction 
processor as indicaied by the ANMST signal present at aa 
input to aggregator adescss transmitter AATA the first 
and secon groups of the store ze aduzess signals AADRA 
pass therethrough to become the agyregaior AAD sig- 
pals. Likewise, the second group of AADRA signals pass 
through the ticket issuing machine transmitter WATA to 
becomes the memory position aadress WADR sigaais. 
Similarly, if the B side is the master (ine presence of the 
BMST signals) thea the second group of the AADRSE sig- 
nals becomes the WADR signal, and the first and secoad 
groups of the AADRG sice > 


address generator 


sespeciively 


amas decom the AADR signals. 

From this point onward the operation is ae dierent 
for a single entry transaction or for a daily Gouble truns- 
action. Therefore, inc single cairy transactioa process- 
ing will be deserived up to this point. 

The non-daily double transaction processing, i.c., singie 
entry transaciion, is eifectively the sume as the secoad 
entry of a daiiy double transaction and oaiy the diver 
ences will be described. There are no DDI and DbD2 
Signals generated in the interface iFN of a non-daily 
double ticket issuing machine TIMN. Therefore, the 
single entcy ifsayuciion oniy enicrs the entry register 
IRA. Note the DD1 signal is not preseat at and uals 
A20 and A2t (SIG. 2). 

Since the DID2’ sigaal is present and the DD2 signal 
is not preseat at inputs of storage oddress genesaior 
SAGA only the SHRI to IMIRN signals, aad the DKN 
signals will be incluced ia the AADRA aigihals. 
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In the dual mode with both transaction calculators 
TCA and TCB operating the AADR signal is fed to 
both registers MEMA and MEMS. The addressing cir- 
cuitry therein receives the aggregator address signals 
AADR to sclect the indicated aggregator regisicr. The 
contents of the selected asgregaior address are read out, 
recirculated and waitten back inio the sume selected ag- 
gregator register to updaic the nusiber of transactions. 
In panicular, for example, the AADR signals when re- 
ceived by the aggregator regisiers of registers MMA 
selects the columa associated with the ticket issuing mia- 
chine and the row associaicd with the particular enuy 
upoa which a transaction is being made. The sigaals 
representing the accumulaice number of transactions in 
that agycegator register are read out via MOA signal lines 
to the updater UAA where tic count they represent is 
updated by 1 and thea fed back via the MIA lines to the 
original aggregator register in registers MEMA. At this 
time, registers MAMA. feed oa acknowled;ment ACKA 
signal via aimplifier AKA, insicating the transaction has 
beea recorded, to the control A. 

The ACKA signal, wheiher as a result of a daily dou- 

le transaction or a singie eniry transaction, passcs 
through, or unit O+5 (TiG. 3) io set the CONF fiip-fiop 
to tie “1” state aad the resuliiag procedure described for 
such 3 condition during the catry of the f.rst entry of the 
daily coubie transaction procecure occurs with minor 
differences. Since the DDi signal is not prescat at and 
unit AUO (FIG. 4) the “i” output of ic CONAS posses 
iherethrouga to become the CON signal which is iced to 
the ticket issuing machine under scan causing thc unlatch- 
ing of the swilsucs amu Uic issuiag 
li the Gaily double ticket issuing raachine TIM1 is uncer 
scan then the CONA signal also passes via aad unitlAi] 
and or unit OS to the st io “oe” input terminal Of daiy 
double dip-hop DDF so that it is prepared to receive the 
first entry of a new daily dovole traasaction at a ry 
It should be noted that noa-daiiy Goucie interfaces 


Oc the ticket receipt. 


time. wld b 
only inchide the interface 1F iG portion of FiG. 4. Fur- 
thermore, tae CON vitiaLis inken dieesiv figs this 3" 


output of the [CONF There 
and deisy unit D7 may be Celeted, 

OF course, all tiis transaction calculator TCB 
aod regisiers MEAIB 


ii Drilop. 
t t 


ime 
imic, 


Bare perforimiag the samic operations 
resulting in the generation of ACKB signal iced to 
transaction processor M23. However, it snouid be noted 
that since the A side is the master the AMAST signal is 
present at interface IFi and therefore the CONA signau 
from transaction. processor MRA docs the confirming, 
in spite of the fact that the CONG signal from Uansaciioa 
processor MKB is also ted io tne interfaces. 

While the entry transaction is being aggregated the spe- 
cific ticket issuing machine transaction is uiso aggregnicd. 
In particular, the WADR signal is fed to ticket issuing 
machine memory Wii. The specific addressed memory 
position therein is sclected in a manner ceserived above 
for the zegisicry MEMA and the contenis of that addressed 
memory position are read out oa the WO signal Lies and 
fed vin the updater, VAW aad voc WI signal lines back io 
the same addressed memory position in the ticket issuing 
mauchiac meniwry WM. In this way, a central ebech is 
maintained on the number of transaciions made by each 
ticket issuer. For the suze of simplicity there has been 
shown only an aggregation of the iotal truasacions mace 
by a ticket issuer. The rouiine can obviousiy be relined 
to also indicate the specific activity on cach entry. 

The transaction processors MRA and Maw continue in 
this maner to sequentially interrogate cach ticket issuing 
machine TIMN ond process any transactions that are 
made. Finally, the seaa couniers GRA and SAL feach a 
count that is one greater than the aumber of ticket issuing 
machines TIMN. Therefore, no ticket issuing machine 
is intesrogated Instead, the reliability of the 
vuSers NA and NB are tested for short circuit coadiiions 
which would ciectively prevent Wansacuoas on ceria 
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entries during certain periods of time. For example, if 
an clement ia buffer LA associated with the line HIT is 
short circuited and the entry number 1 key of ticket is- 
suing machine TIMi is depressed while the scanner SCA 
is pointing to aay ovher ticket issuiag machine suca as 
TIMN then this other ticket issuing machine will not be 
able to bave a transaction processed on eniry i. 

The test is performed by transmitting the CLIRA sis- 
nal derived from the SCNZA signal generated by scanner 
SCA to cach of the dutess NA. For simplicity, 

CIKA=SCNZA 


Buffers NA should each transniit a simulated transaction 
on cach entry, i.c. signals should be present in ali lines 
HIA...HNA. The lincsTiiA... HNA are ali icd 
to the end scan tes: ESTA (FIG. 2) und a mulicoincid- 
ence is tested for by the SCNZA signal. If the mulicoin- 
cidence is not odiained an ESR signal is fed to control NA 
causing the generation of ine ERA error signal (FIG. 3). 

During all the time up to the siart of the race tue com- 
puters COMA sad COME pefiodically perform caicula- 
tions on the aggregated transactions to esiaolish iateria 
accounting results such as odds. In particular, cach com- 
puter has access to the aggregaios registers Which supply 
the operands. Evsror checking, suck parity checks, for 
example, ace performed during these calculations, If on 
error is detecied by either transaction calculator it gea- 
erates an error signal. For example, if transaction cal- 
culator TCA detects an error ik will become ineffective 
and cause error unit ERCA to generac a CERA sigaal. 
Similariy, for transaction calculator TCB. lf transaction 
calculator TCA is Uie Master as inGicated by presence of 
the AMSTC signal from console C and transaciioa cal- 
culator TCB detects aa ezroz, it becomes incficctive but 
there is no change of niasicr und siave. It should be 
noted though that the CERB signal is geneiaied. If, how- 
ever, transaction calculator TCA aeiccis the error, the 
CERA signal when received by console C terminaics vie 
AMSTC signal and gencrates the BMSTC signal maaing 
computer D the masier. The CERA and CERB signals 
are aiso fed to inequality tester DU2. The pitsence of 
either of these signals disadles inequality tester DU2, 

In any event, if there is no calculator error Wien aa 
output is desired each transaction calculator TCA and 
TCB traasmiis the result information via the lines POUA 
and POUB to the inequality tester DU2 wiere aa inequal- 
ity check is performed. if an inequality in the resuit in- 
formation is found, inequaliy tester DU2 generates the 
CERD signal which is fed to both erzors waits ERCA and 
ERCB which generate the CERA and CERS sivmals re- 
spectively. Tue coincidence oi the CERA and CERB sig- 
nais is ax ambiguity signal to comsuic C wiica Joactivates 
the system. If equality is found, then the master trats- 
action calculaios, in the case unde? discussion, traasaczion 
calculator TCA, transmits the output information to the 
output units OU. 

The effect of the setting to “1 of the error fia-Rap 
FRAF will now be discussed. The error Rip-top ERAF 
will be set to “1” if: there is a false catry errors indicated 
by coincidence of the KSCNA and bMD signs at inputs 
of and unit Ad; there is a iwo entry error in 
coincidence of the TFT and Titnl sigaals at inputs of 
and unit A7; a short circuit in one of the buflers[i,NA as 
indicated by the ESR signal from ene scan lest uae S 
an inequality error indicatioa (ihe ERD signal) tio 
equality tester DUI; or when an FSB signal is teccivea 
from coasole C ingicasing sitapicn moce with only the B 
side operative, The outpuis of and units AG aad A7 aad 
the FSB, ESK and ERD signals feed inputs of of uni: O3 
whose auipiut is Comaccied io the fet to “1” inaut of ersor 
flip-flop ERAF. The setting of the error flip-lop ERAF 
at any time causes ihe transaction processor MRA to be 
ineivective, ic. “drop out.” ‘Tae ERA signal is sont to 
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console C, which, if an ERB signal is not fece.ved from, 
transaction processor MAG, wii lerminaic the generation 
of the AMST signal only if the A side is the masics and 
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start the gencration of the BMST signal. (If the B side is 
the master, as indicated vy the generation of the BMST 
signal, the BMST is still ated.) in such a case, i.e. 
the A side is masicr, at least a portion of the B side, that 
is, the scanner SCB and the transaction processor MRB 
will become the master and carry 0”, and the seannes SCA 
and transaction processor MRA will perform no cticctive 
functioa in the operation. i any time thereulter tue ERB 
signal is received by console C the sysiem is deactivated. 
In other words, even if the inequality tesicr DU does not 
detect an ineguality it is possible for the sysienmi io sBut 
down. This can occur wien the miasier detected an error 
and tbe slave took over, and then the slave deiccied an 
error; or when the slave Sest detected an error and then 
the master detected an error, This is known as a joint 
error. The ERA signal is fed also to the transaciion proc- 
essor MIB and to the inequality tester DUI. Generally, 
the EXA signal fed io the inequality tester DU2 disables 
it since there will be no furtoes need to perfor suca a 
test between cutpuis of tke transaction processors 
MRA and MKS. In fact, if this were not donc, then he 
inequality tester DUL would generate an ERD signal caus- 
ing the deactivation of ibe system. Similarly, the ERA 
signal fed to transaction processor MRB “disables” @ syn- 
chronizing circuit SYNB thereic siace synchronization is 
no longer required between ibe transaction proce:sors 
MRA and MRU as herctolure Geserivce. The “0” output 
of the ERAF fiip-flop ZA is fed to aa input of and unit 
A4SL to prevent the generation of a GIRA signal so that 
no storayze address will be geaeraies oy the storage ad- 
dress generator SAGA. Tie ERA signal will siso pass 
through or unit Ow to the se io “1" jagut of ine REJF 
flip-iiop to iniiiate a reject route. 

The elect of the REJA sigasl will now be described. 
The REIF fip-Rop will be se: to “i” 
allowed trunsaciion signal SARL or the error signal ERA 
is generated (see FIG. 3). The ERA signal and the 
SKRI signal are fed via or unit O# to tiie set to “1” input 
of REJF tlip-fiop. The “1” output thereof is fed via or 
unit O2 to the set to “O" ianit of the KSCa Nid-nGd cause 
ing the generation of the KRSCNA’ signal which is ted to 

i This signal will 
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interface JFL (VIG. 4), for crampie. 
pass via and unit AS and or unit OS to one inpui of and 


unit A62. The “1” ouiput of REJF flip-flop passes 
through delay unit D4 to eccome the REJA sieach (FiG. 
3) which is also fed to interlace IF i. Signal RJA passes 


via and unit A92 aad or unit O91 to the second input of 
and unit AG2 whose outpui is comnecice to she sst to “1” 
input of the REJAF flip-nop causing the generation of tic 
REJ signal which is fed to ticket issuing machine TINM1 
to unlaten the latched switch. The outpui of ar wait OF1 
is also fed via of unit OS to the set to “O" input terminal 
of daily doudle DDF dip-iiea to prepare it to generate the 
DDI sigaal whea a daiiy Goudie transaction is to oe Taade. 

There will now be Giscussed the gencration of th: STEP 
signal when: there is no error, and when no CONA 5 
nal has been generated as a result of the valid processing 
of the first catry of a daily doubie transaction or the valid 


nrocessing of any transaction resulting in the issuance of 
ih 


cket receipt. If no transacivon is sensed or if a non- 
asfowed transaction is sensed it is necessary to sicp 10 the 
next ticket issuing machine wahout any fusiner processiag. 
The first case is indicated by the presence of the BMD’ 
and TFB signals at inputs of and uait Ai WHosSe OUDUi 
feeds or unit OL. The second case is indicated by the 
presence of the SHRI signal ata second input of or unit 
Ol. Tie output of of unit OL when it transmits a signal 
in response to a signal received oy One of iis inputs wall 
Cale sep pulse generator STP to genersic a STE? sis- 
nal in the vsdal manner. The role of the STEP signal 
has been described above. 

It should be noted that the scaaning is electronically 
performed and proceeds af digh sped wheieas tae ticket 
issu.ng Machines are clectromechsnica. and therselore selu- 


tively low speed Ceviccs. To insure utilizauoa of the 
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high speed senaning rates the scanners SCA and SCB do has an output from both its “1" and “0” sides such as 
not wait until the untaiching of transaction selection those shown in the section entitled Binary Countias, stirt- 
switches and the ticket printing is performed before sicp-. ing on pase 194 of “Arithmetic Operations in jigital 


ping, but, instead, sic? immediately afier initiating these Computers” by R. K. Kichards, published by Van Nos- 


operations, Accordingly, it is possible for the scanners 5 trand, New York in 1985. “The ouipet of the first counter 

to return io such a ticaect issuing machine before the en- would be SKIA and SKIA’, cle. “These liies are yen- 

latching is compicte. Therefore, if no provisions arc eralized in 3 singic esble referred 0 as SKNA. : 

taken a new transaction will start. Provisions for the The typical scanver SCA is 2 decoder which decodes the 

prevention of such an error will be deserived for ticket combinations of “1's” and “o's” {rom the scun counter 

issuing machine TIMI, which is typical. 10 SKA. It may be of the type shown in the svctioa ¢n- . 
Accoruiagly, it should be noted that as long as a trans- titled Matrices starting at page 73 of the book “Aritiitie- 

action selection switch is latched the BIDL and BID*’ tic Operations in Digital Computers” whercin FIG. 3-3(a) 

signals are generated. It should also be recalled that when is suitabic when extended to the appropriate number of 

the scan sicpped at least onc of the CONAF or REJAF binary counters in scan counter SKA. It should be noted 

flip-fiops was in the “1” state (sce ric. 4). Therefore, 15 that cach letter A, Bor Cia FIGURE 3-3(a) is smociaicd 

when the SCNLA signal is generated it will pass through with a different binary counter stagt, ic. A is associated : 

or unit O5 to one input of and unit AiG waose other two with the first binary counter stare, B the second, ctc. and 

inputs are connected respectively to the "O" outputs of the where an unbarred ieties CA) is the “3” ouinut of the 

CONAF and REJA® fi p-ops. “@£ cither is sect to “1” binary counter and the[barreiliciter (A) Is the "9" output barred 

then and unit Aid will noi pass an SCNIL, aad accordingly 20 of the binary counter. In the terminology used bercin 

no interrogating signal is generated. Therefore, no signals Tend’. 

will be on any lines HiA to HNA and the transaction The console C includes at least a plurality of transac- 

made unit BMA when tested as previously described witt tion prevention switches SKW cach associaicd with a 

not send back a BMD signal to control KA which will different entry Upoa which no transactions will be ac- 

immediately generate a STEP signal moving the sean to 23 cepted. For example, if entry } is to be exctuded thea the 

ticket issuing machine TIM2. In this manner, the rapidiy appropriate switch SKWi is closed to transmit a noe 

moving scanners can move past she slow operating ticket transaction signal on the tine SARL of the SKRN signal 

issuing machines without registering eTroncous dupiica- tine cable. The constic C furthest includes an initial Ciear 

tions of the transactions. However, when the ivansaction switch which gemeraies an ICL signai for clearing various 


tes to Bally latche he Di * sienna . Le S 1 : : 
switch is finally untatched tae Hip?’ signal sets the 2 control elemenis as weil ws clearing the scan counters 
' Be =r Att yl 1 shiisheve? am 6 ee 7 P mee - 
CONAF and REJAF ilip-hops (whichever was set to} SKA and SKB tv @ siart count, The masier determining 
because of a reject oF confirm) to the “0” state. Tie TEN means may be two flip-Tops such as tic type shown in 


° , er é ° Par ° 3 
tire the scan reacaes ticket issuing macaine TIM’ an in- FIG. 2-15(a@) oa page 48 of said “Aritamictic Or-verations 
terrogation will be performed. However, during a daily in Digital Computers” Sock, itay be cipioyed iO gen- 
be tes cite alban tom ret BOiry: Ae <aeemt hn oo 1 as ade et : . ayer F 
double transaction, asic? the first eniry 1s processed the ¥9 erate the AMST and BMST signais, and ine AMSTC and 
transaction switches wal remain latched and remain so BMSTC signals. In one case the “1” ouspmt generates 
until after the secoad entry is processed. Therefore, the the AMST signal and the “0” output the BMST signal. 
DDi sigaai is fed to one inpui of of unit O17 to override \The left hang input (the set to “O”" input) receives ine 
the effect of the “0” output of the CONAF fiip-tiop. ws ERA sianal and the right hang input (the sei to “1 inaut) 
DESCRIPTION OF THE ELEMENTS OF THE the ERB signal. Tuese inptits wiil normally intially Te- 
SYSTEMS _ a signal from a switch for sewing up the A master oF 
master modes, The Olucr cane for generating the 

t tarhle tieket issuing machi 1 mao : oak ; = ci 
aa nig ere tt pulpy TIMi may be of AMSTC and BMSTC signals is analogous. <A !ogic7l ele- 
t e type wi + pereed two banKs 9 ers Keys eacn as- mien such as an and unit wid sense for the coimcwenee 
yess ; ins emery ew ee he tg wien “° of the ERA ang ERB signals (ihe coincidence of these 918° 
re a . transaction selection switch W nich nais can te considered the anrbiguity signal) for deactiva- 
ate some ach of the switches is ellective.y O* Sls siTGIES ing the system and giving an aains. Similarly an and wait 
pole single-throw type having a moving contact ciectrical- ig included to test for the coincidence of the CERA and 
Serre eanin oat Sire sat a Gxed comuct ms aoe 5 ; . rf ones a 

ly connected 10 a COMMON INPUE Hine, wom fixed contact CERB signals (an ambiguity signal) to ceactivate the sys- 


n 
tine Hit. 50 


— - a pong ste oa ane: Stet desta ict tem and give an alarm. The console also incivuss a laree 
hander sensei See first bank is the SCT: L position move switch SI'S which: when in the D position 
a eh = ut line 0% we SeSOTe Hane ‘agicates the dual moce; whea in the A position causes 
is the N1 signal line. The outputs of similar transac- » renerati woe. TEA clonal indicating SINDIA Mode 
tion selection eae on of cach bank are cuasetiad ie the generation of the FSA signa. indicating simpier Tove 
peel neaes OF Gav Ulin ee cere fOr. WIN A the muster; and wacn in the B position generates 
gether to the same output Lines. Tt shouid be noicu that °F abe FSD signal indicating simaiex mode with B tue master 
pon-daily double ticket issuing miachines have only one Incausliiy tester DU name tnl Reece Eo 
bank of enity Keys and acsociated transaction taatia mneG ality tester DOL ts essentiaily a conventional 
Our of eniry acys ane ¢ DEIAICY sheles aS hUE k soeecke a equality comparator which is Jisabied by the presence of 
a, Such mach.nes eng es! sel wh ie saa either the ERA or ERB signals. There are innunierabic 
at ‘ ebm swilencs i$ a bid switch waich generics appropriate wy es available in Vie existing art. 
an signa gas an ANSASUON Scice- Sor exaniple ajer st eatisty , : 
, and Bis Sy we wee 2 + cane: MA seis Sor exaniple, a logical clement satistyias the following 
tion switch is latched. Inciuded in the tichet issuing Mae Boolean equation can be empioyed: ‘ 
. . * . a ‘ 4 ® ~~ 
chine is an electromechanical ticket issuing and prating ene , asl 
mechanism which 1s energized by ike conarmiag CON [ERA'-ERB |: {(z4ADRAN- AADRBN’) 
° ° . : + (¥ 4 aN’. H eh ook i 
signal to print aad issuc 2 ticket and unlatch any transac- + (SAADRAN AADREN)\= ERD 
tion selection switches. There is also cleciromechunical 63 where the summation is for ali values of N which ate the ° 
means for unlatching the switches upon receipt of a reject separate output lines of argregsior address generators. ° 
RES signal. : ; ‘ : ya The ERD signal is alyo fed to an Saverter to generate the 
A typical butter 1A for entry 1 includes the logical ele- ERD’ sigaal. 
° tizueh + ah le : " sae — ‘ 
menis which sausfy the Boolean equation: <9 Inequaliy tesier DU2 is a logical clement which salis- 
(HiNeHi2..- HIN+CHKA)=H1aA 70 fos the foliowing Boolean equaiion: 
he : ee “ERA CORBY}: ((POUA': POU 
where N is associated with the ticket issuing machine ig pes RBA 2UA"-POUB) 
TIMN. > : 1 (POUA + POUE )J=CERD 
A typical scan counter SKA is a chain of conventional _ The CERD signal is aise fed to an inverier io genesate 
RAMAN rhs a 73 the CEKD" signal. 
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The registers MEMA and MEMB are identical and in- 
clude a multiplane magnetic core matrix which is divided 
into rows and columias wherein the core in each plane in 
the same row and columa provides a bit storage for 2 
multibit binary number. A grou» of the regisiers (aggre- 
gator regisicTs) is reserved for aggregating transactions. 
Other registers are reserved for storiaz opeation and re- 
sult inforssaiion of the computer COMA, Included with 
the registers are typical row and column sclectozs as well 
as read and write ampliicrs. 
Consider now the iugregaior Tegisiess. Each row of 
matrix associated with ihe aygiegaior regisiers may Ov as- 
signed to a diferent entry aad each coluain to a dilferent 
ticket issuing machine. Therefore, the AADR signal ines 
are actually a plurality of lines divided into two groups. 
The first group are lines assovicied with wie outputs of the 
particular entry being made and are coupied respectivery 
to the rows. The second group are a plurality of lines 
associated with the ticket issuing Macuine Wing processed. 
Of course, this can be refined so that each row is associzicd 
net with a particular ticket issuing machine but instead 
with the same category of itaasaction. For exampic, in 
a horse race pari-mutucl sysiem, one Tow can be associ- 
ated with all $2 win bets, another row with ail $10 place 
beis, ete. This is a simple matter since cacn ticket issuing 
machine generally handics only oae such type of bet. 
Under contro! of a read signal the bits of the number will 
be read out of the sclecicd aggregator register is signals 
on the sense windiags connected to the MOA signal lines; 
“passed thruugh a meaas for updating and returned to ihe 
same sclecied aggregator register uncer coniroi of 3 Write 
signal. Such recizculation type magnetic core niatrices 
are well known. For cxample, typical majactic cove stor- 
ages may be found in chapier 8 of the boox “Digital Com- 
puter components and Circuits” by BR KR. Richards, pub- 
lished by Van Nostrand, New York, in 1957; or tac mem- 
ory shown in the copendiag application, Serial No. 223,- 
481, filed Sept. 13, 1962, for an “information Transter 
System” and assigacd to the same assigiice. 

The meaas for generating the acknowledge signal can 
be a logical clement satisfying the following Boolean equa- 
tion: 


MIAI+MIA2+ 2... EMIAN=ACKA 


Of course more detailed circuits which include error 
checkiag could de empioyed. eta 

The ticket issuing machine memory WS is 3 similar 
multiplane magnetic core matrix and assoviaied units x- 
cept its miairix may be considered as haviag a safle Tow. 
Of course it can have many rows, each associated with dif- 
ferent enirics. 

All the updating means are unit adders which are simi- 
lar and many are available in the present art. For exam- 
ple, the binary adder shown ia FIG. 4-1 of said bock 
“Arithmetic Operations in Digital Computers” can be 
slightly avodified to serve the purpose. In said figuze, lizes 
Xq,. Xp Ny are equivalent to the outputs oF ihe sense wing- 
ings of the miagnetic core 7 
MOA signal sand the signets S;, $3, S$, are equivaicat 
to the MIA signals lincs. The Y, signas line is aways 
miaintained at binary “1” whiis ihe Y3 and Yq signal lines 
ase always araiatained at diaary “0.” 

The compuicrs COMA ard COMB are identical and 
may te considered as interaa!ly programmed genesal pur- 
Pose COMpPUicrs Which Can PeTiv.s the Seccosury arith- 
metic operations such os odds compuistions on ihe aggre: 
Etted traasaciions to produce Tesult information such as 
pay offs. It shauid be noted that tie compucers also gea- 
craic addresses to wiect the aggre 
tion to its ows fegisiets. “She copuiess may inciuce 
conventional parity checking circuiis ivf generaiag party 
effos indicating signs !s as typical exros signals, The typi- 
cal error unit iCERS EY de a Lip-lop as coscribed coove 
wherein the "1" output generates the CERA signal and 
the "CO" owigur the CERA’ signal, The ieft hand input 
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wou!d be connected to the ICL line and the right haad in- 
put connected to the output of an or unit whose inputs 
are respectively coanecied to ike CERD signal line and 
FSS signal liac. 

The output units can tuke many forms such as visual 
display boards, lias priatess, magnetic tape units, cic. 

Since the transaction processois MRA and MRB are 
identical only transaction processor MRA will be de- 
scribed. ‘She catty fegisier 7A cam ov a plurality of 
flip-flops like those previously described. The left hand 
input of cach of these Fip-tiops is connected io the STEP 
signal line. The right hand input of cach of the flip-viops 
is connected to one of the particular transaction signal 
lines HNA. The “1” output of each flip-top is connecied 
to one of the LHRN signal ines. The “O” output of each 


¢ 
connected to the output of aad uait ASO (FIG. 
hand iaputs are connected via the typical a 
and A21 tothe 1HX1... iHKN signal lines. The 
outputs of the fip-fops are connected respectively to the 
2HRI1 ... 27IRN iines. 

The end scan test unit ESTA may be a logical clement 
satisfying the following boolesa equation: 


H1A+H2A+ ... tHNA*:SCNZA=ESR 


The transaction raade uait BMA may be a logical cic- 
ment satisfying the following Boolean equation: 


(NA+HIA+ ..- HNA)+(TEB+RSCNA)= BMD 


The BMD signal is fed to am inverfier to cenerale the 
BMD’ signal. 

The test for non-transactic unit TFSA is 2 conveatioa- 
al equality comparator which whea stroded by the TES 
sigaal will transasit 2 SiXkI signal if an equality caists. 
Such a comparator could be a logical clemeat satisfying 
the Booican equation: 


(SAVRN SKRN) + TFS==SKRI 


where the summatioa is over all values of N. The SKRI 
signal is fed to aa inveries to generate the Gan ’ siguai. 

The two entry transaction unit TMA can be a conven- 
tional majority logical element which will transmit a 
THBI signal when interrogated by a TFT signai ii ab Least 
two of the IHN signals are coiaciceatly present. 

Ifa majority logical clement is inconvenient then a lozi- 
cal clement which satisdes the following Douicaa cquaioa 
may be employed: 


TFT {(IHRI-AHR2+> . . . +1HRN)} 
+(IMR3+ 2... +E RN) ]--(1MR3- (LH RS 
+... +INRN)I+... 
+(1MR (N—1) ‘VHRN)}=THB! 
The THBI signal is fed to an inverter to generate the 
Tiibs’ signal. 

The siorage address generator SAGA will 
for cnly the case of two possible eniries solely 
ty. Ta such a case, coasider races with only entry 1 and 
eniry 2. 

The Boolean equations are for group 1: 


be desezibed 
H 


OF Sia plici- 


GERA-AMIRI-DDY “AADRAI r 


GERA-iliR2 UIRiO-DD2-AAURAS 
for group 2 
GEKA-DKi ~AADRAT 
GERA-DKN©AADRA(N-4) 
where in DKN, N implies the different outputs of decoder 
DEC. 
The decoder DEC is similar to scanner SCA. 
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The agerecator address transmitter AATA is a logical 


© 


element satisfying the Boolean equatioas: 


Q) (AADRALSADD-AMST) + (AADRBIL-SADD-BMST) 


(M)(AADRAM-SADD-AMST) + (AADR DM.SADD-BMST) 
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A rejection signal responsive means for unlatching any 


latched switches, 


#AADRI 


=“AADRM 


(M + 1)(AADRAM + LSADD-AMST) + (AADRUM + 1-SADD-BDMST) *AADRMI 


(N) (AADRAN-SADD-AMST) + (AADRBM-SADD-BMBT) ©AADLN 


The equations (1) to (M) are associated with group 10 


1 and the equations (M+1) to (N) are associuicd with 
group 2. 

The ticket issuing machine address transniitter WATA 
is a logical clemeat satisfying ihe foliowing Boolean 
equations. 

q) 


An acknowledgement signal responsive means for is- 
suing a ticket having indicia recorded thereon which is 
related to a Jatched switch, and 

Means for generating a bid signal when any onc of said 
transaction-switches is latched, 

A data processor having a common uaitSjand a plurality 


(AADRAM +1SADD-AMST) + (AADRBM + 1LSADD-BMST)=WAYK!t 


(N-M) (AADRAN-SADD-AMST) + (AAD RBN-SADD-UMST) eWADR(N-3) 


One further comment should be made about the logical 
elements in the Boolean equations. The symbol “+” 
implies an or function, the symool “>” imaiies an and 
function and a primed signal implies logical inversion. 
Many logical eclemicnis are available to perform thes 
functions. Typical circuitry for these clements may be 
found in FIG. 2-2 of said “Arithmetic Operations of 
Digital Computers" book. In fact, chaper 2 of said book 
teaches the coaversion of-Booleaa cquations to logical 
elements and the conversion of the logical clemenis to 
circuit clemenis. 

The “or” circuit thercin can be used for the or units 
mentioned throughout the spvcification, The “and” cits 
cuit therein can $e used for the and units mentioned 
throughout the specification. In cither case noa-a ering 
conventio@ampliicrs may ow connects Jio the ovtputs of 
these units when power amplification is required. Whea 
both signals and their inverses are simultaneously required 
then it may be desiradle to employ conventional para 
phase amplifiers. The inverters can ie conventional sig- 
nal inveriers for isverting direct-current signals. Tae 
delay units can be coaventioasi Gelay elements such as 
luniped consiant delay lines or evea delay muitivioraion. 

Further since the various elements suown ia the sysien 
are made up of standard componenis, and standard as- 
semblies, reference may be had to “High Speed Com- 
puting Devices,” by the stalf Of Engiacering Research 
Associates, Inc., McGraw-Hill Book Company, Inc., 1950; 
and appropriate chapters in “Computer Handvoox,” 
McGraw-Hill, 1962; edited by Harvey D. Husiey aad 
Granino A. Korn, and for detailed circuitry, to for exam 
ple “Principies of Transistor Circuits,” edited oy Richard 
F. Stea, pudiished oy John Wiley and Sons, Inc., Now 
York, and Chapman and Hall, Limited, Loadon, i953 
and 1957. In addition, other receveaces are: for sysiens 
erganizaiion and componenls: “Logie Design of Digital 
Compuics,” by M. Phister, Jr. (John Wiiey and Sons, 
New York); “Arithmetic Opezations in Dizizal Com- 
puters,” by R. K. Richards (D. Van Nostrand Company, 
Inc., New York). For ercu.is and detal:; “Digital 
Computer Components and Circuits,” by K. K. Richards 
(D. Yan Nostrand Company, Inc., New York). 


SUMMARY 


The basic system may be summarized as follows: In 
a system which comprises a plurality of singic entzy and 
sequential doudie enizy tigact issuing Machines wheieia 
cach of said ticket issuing Machines CoOMpri~es: 

A plurality of selectively netuatable and jaiching trans- 
aciion-selection switch, cach associsied wisa a diiterent 
entry in a race, for ransmiitng a sciccied transuction sig- 
nal associated with the selected entry to an wSSOci died 
output line when the ticket issuing inachine feccives uo 
interrogating signal, 


ro 
uw 


“- 
qr 


-1 
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of pairs of units, cach unit of cach nair performing the 
i P & 


same function as the other unit but with one operating 

as a master and the other as a siave, said data processor 

comprising: 

(1) a commion console means which cormpvises 

(a) a plurality of celectively aciuatabie iransaction- 
prevention switches for generating non-allowed 
signals associated with entries upon whica Wans- 
actions will not be aliowed, 

(b) a master selecting means for selecting which unit 
of each pair of units is a masicr and whee is a 
slave and for chang tion upon receipt 
of an crroncous-transaction indicating signai irom 
the sciecicd Master Wal, and 

(c) deactivating means for deactivating the system 
upon receipt of aa ambiguity signal or 2 joint err 
signal; 

(2) one pair of units consisting of first and second scas- 
ning means uader the control of sicp siguais caca 
cormprising 

(a) interrogating means for simullancously inter- 
royating sequentially and poricdiquily each of said 
ticket issuing maciuines to determine if it is to per- 
form a transaction as indicated by a latcied truas- 
action-selectioa switch, and 

(b) trunsniting means for transmitting to the 
latched switch of a ticket issuiag machine wiih a 
latched switeh an interrogating signal from oaly 
the scanning micans lected by said raster sclect- 
ing means to by ue master scuaaing meass, 

(3) first and seconc pluralitics of buffer meins, cach of 
said buffer means of each of said pluralics having 

(a) ove input linc cuanected to one of the associaied 
output lines of cach of said ticket issuing ma- 
chinss, oo 

(b) one output line for transmitting a particular 
transaction signal indicating that a transaction is 
desired on a particuiar oae oF the entries; 

(4) a second pir of units consisting of first and second 
transaction processing Means saca connesicd feopee- 
tively to the output sines of suid first and second piu- 
ralitics of buffer means for coacurrently processing Said 
particular transaction signals, cach of said iransaciioa 
processing mcans coniprising 

(a) checking means for checking for ¢rroncous 
transaction signais and fer transmitting +n 
crroncous-tran on indicaiing signal to suid con- 
sole micans so that if the masict Uratsuction proce 
essing means transaiticd said signai, suid nraster 
sclectiag means sclects the slave transaction proc- 
essing means to be the Mase? (ransaction process: 
ing means, said checking means coniprising 

(i) means for testing for the simut 


t sles 
ag tac selec 


Hansous pres 
ence of more than one particular transaciuion 
signal, and 
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(ii) means Zzr testing for the presence of any 
particular oi saction signals during the ab- 
gence Of scuc inictrogatiag signals, 

(b) comparing v.2ins for comparing the particular 
transaction s.:t...s with the non-ailowed signals to 
generale a nos- ~cnsactioa signal and a step signal 
when a partc.. ur iransaction signal and a non- 
aliowed signa. 7. rresent the same entry, 

(¢) rejection mzsc.s Tesponsive {o an crroncous- 
transaction uceting signal from said checking 
means Of a ne-r=2TeAsaction signal from said com- 
paring means <:° srnasmitling a rejection signal to 
the scanned Lcat: issuing machine with the latched 
switch, 

(d) no transact.c7 made testing means for testing 
for the absence 22 ihe particular transaction sig- 
nals during we > rescence of said inicrrogaiion sig- 
nal for generic.z a step signal if no particular 
transaction sist... afe presen, 

(¢) means respec... +2 10 a step signal for advancing 
the cssocisicd ci.a.n5 micans, 

(f) synchronicin; o.2uas for synchronizing process- 
ing steps beiw:7. suid first and second ifansaction 
processing = comprising 

(i) means transauuing a process step-ha- 
ished siz «9 the other transaction provess- 
ing means + en a processing step is tinished, 

(ii) means 72° ponsive to the simuiisncous pres- 
ence of rric27s sMep-finished signals from both 
transact: 2 7 rocessing meaas for eaudiing said 
transaciicc processing Means to procecd 10 
the next pouceosuig step, Bad 

(iii) means = 7OMsive lo on erroneous-transac- 
tion inc =7 signal from said cheexing 
means for 2... ling said synchronizing means, 

(g)- generating =.-.5. for generaling storage address 
signals repée.ei...2.7 the entry associated with the 
particular iror. com signal and reprenting the 
particular t.cas: .2-uing Machine vader Ime; sFoOgA- 
tioa only ior 2: -2rtoncous particular transaction 
signals, 

(b) transferra: w.c228 responsive to said master se- 
lecting meas i272 transferring said sivrage address 
signals as a: ‘or address signals caly from 
the master irocc.riiom processing means, 

(i) acknowlegimeoz: sigaal transmitting means for 
iransmiitiag acc icenowleugment signal to the in- 
terrogated tea. suing machine with the laiched 
switch for i.: 

(j) double enim 
double cnir, 


a ticket, 

cans Tesponsive to a sequential 

: issuing machine compnsiag 

(i) mea st causing an interrogation sig- 
nal to fr e the generation of a first paz- 
ticular tin poion sigaal associated with the 
first of tie eztries and the generation of a sce- 
ond inter: inion signal to cause the gencza- 
tion of a wezend patticular transaction signal 
associc'ci wich the sccond cniry, 

(ii) meine 232 OTs said first purticular catry 
signal, a... 

(iii) me --- sotivating said generating means 
oaly cuid Arst and second particuiar 
transact sgnals are generaicd; 


(S) testing mears 2.7 wots for an inequality of the 


storage address $..0.-. generated by said first and sec- 


ond transaciion co scessing means to (ransaut an 
ambiguity sigan. seo Ucartivaling meuns, com porseng 


(a) means fest. cre tO an erroncous-transaction 
indicating So. “Tot the checking means of eiuer 
of said fiisi oo. Keon (ransacion pi OCessing 
means for vor... ony said inequality testing, means, 

(b) means ferret ove to erroncous-transaction, indi- 
caling signa. 2.0) ooth of said first wad second 
transaction cr’ ce.sing means for transmitting a 
joiat ef7OF x5. 2 suid deactivating Means; 
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(6) a ticket issuing machine memory comprising 

(a) a plurality of addressed memory positions each 
storing the number of transactions made by a ticket 
issuing machine, 

(b) address-selection means for receiving the portion 
of the storage address signals generated by the 
master trameaction processing means for selecting 
the particular memory posi:ioa assccisted With tic 
ticket issuing machine being iaierrogated, 

(c) reading means for reading out the contents of 
the sclected memory positioa, 

(d) updating means for updating the read-out con- 
tenis, and 

(c) returning means for returning the updated con- 
tents to the selected memory posilion, 

(7) a thizd pair of units consisting of first and second 
concurrently operating transaction calculating means 
each comprising 

(a) regisier mesas baving 


(i) addressed aggregation registers for storing 


ov 
the aggregations of transactions processed by 
only the masicr transaciioa processing means, 
and 


(ii) other registers for storing opesation aad 
result informatica, 

(b) means responsive to the storage address signals 
generated by said generaiing means for sclecting 
the addressed ageregaiioa registers represented by 
the storage address signals, 

(c) means jor reading out Uie contents of said x- 
lected addressed 
(d) means for upes 

addressed aggregution fegisiecr, 

(ec) means for rewurnaing said updated contents to 


sgregation register, 


’ a. a b.0en8 + -'4 at saee,] 
ay the Comicnis Of saw seweicd 


vite 


said selected addressed agytegaion regetet, 
(f) means for generating wa ackaow icugm 
which is transferred to the acknowledgnicat siznal 
Fesponsive means OF the imierfogates iichet issuing 
machine whea said updated contents ate rewrned 
to said selected addressed aggregaiwd feyines, sid 
(g) a computer for operating oa said agyregated 
transactions to obtain resuit information, said com- 
puter comprising 
(i) means for checking for errors in the calcula- 
tions for transmitting an erroncous-i7unsic- 
tion indicating signal to said console ficans 
so that if the master transaction calculating 
means transmitted said signal, said miasies sc- 
lecting micans sciccts Uie slave transaction cal 
culating means to be the master transaction 
calculating iscas, aad 
(ii) micans under the control of said miasicr se- 
lecting means for transferring the result in- 
formation as cutpui information irom the 
master transaction calculating means, 

(8) means for testing for an inequaiity of the result in- 
formation of said compuiers for transmitting an ame 
biguity signal to said deactivating means comprising 

(a) MedaAs TESPONSIVe [0 47 ETOHCOUS-iTahsacion I- 
dicating signal from the computer error checking 
means of either the first or second transaction 
calculating means for disabling said computer in- 
equality testing means; and 

(b) means responsive to crroncous-transaction sig- 
nals froin both of said first and second transaction 
calculating means for transmitting a joint error sig- 
nal to said deactivatiag mens; 

(9) information diypiay meas or receiving and display- 
jing the output information transferred from said master 
{ransaclion Caleuialion meaas, and 

(10) aseans for preventing the rein‘errogating of a ticket 
issuing machine which has received an seanowicuge- 
meni signal of a rejection signal until the bid signai 
generaicd by said vice et issuing machine terminates. 
While the sysiem has been deserided for sitgic entity and 
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daily double transactions, it can casily be modified to 
handle other multiple entry transactions such as parlays 
and quincilas in animal racing parlance. 

Furthermore, although the processing of a daily double 
transaction has been described as being performed by 
two consecutive scan arounds to the same tickel-issuing 
machine it is equally possiole on one scan to interrogate 
the ticket issuing machine twice to process the transac- 
tion before stepping off Lo the neat ticket issuing machine. 

It should also be noted that such a sysiem can not only 
be employed locally to service a single track for all trans- 
actions made at that track but can also be employed to 
service ticket issuing machines located at “off track” in- 
Stallations. Furthermore, the system can be employed to 
service a plurality of tracks simuitaneousiy ooth for “on 
track” and “off track” betting transactions. In such a 
case, multientry transactions such as parlays necd not be 
restricted to only animals running at the same track. 

While only one embdodiment of the invention has oeen 
shown and desecrided in detail, it will now be apparent to 
those skilled ia the art that many movifications and varia- 
tions may be made which do not depart from the appended 
claims. 

What is claimed is: 

1. A data processor for processing transaction signals 
comprising: 

(A) a plurality of pairs of units, each unit of cach pair 
performing the sume function as the other unit but 
with one operating as a masicr unit and the other as 
a slave unit, 

(B) a master selecting means for selecting which unit 
of cach pair of units is a master and which is a 
slave and for changing the selection upon reveipt of 
an erroncous-transaction indicating signal only from 
the selected nmiasier unit, and 

(C) chocking means Tesponsive to transaction signals 
being processed in each unit of a pair of units for 
checking for erroncous transaction signals and for 
(transmitting an erroneous-izansactioa indicating sig- 
nal to said master selecting means so that if the 
master unit caused said erroneous-transaction signal, 
said waster scleciing means thea seiects the siave 
vii be the nmiaster unit. 

2. Ina sysiens which conideises a plurality of machines 
wherein each of said machines comiprises a plurality of 
sciectable signal generators for transmitting a sclecicd 
transaction signal to an associated output line, a « 
processor for, processing transaction signais comprising: 

(A) a plurality of pairs of units, each unit of cach pair 
performing the same function as the other unit but 
with one operating as a master and the other as a 
slave, 

(B) a master selecting mears for determining which 
unit of cach pair of units is a master and which is 
a slave and for changing the seiection upon receipt 
of an erroncous-transaction indicating signal from the 
selected master unit, 

(C) connecting means for connecting said master and 
slave units respectively to the outaut lines of said 
machines for concurrently processing said particular 
(ranmsaction signals, and 

(D) checking means responsive to iransaction signals 
being Processed in each uni of a pair of uniis for 

Hecking for erroneous transaction signals aad for 
transmiltinz an erroncous-transaction indicating sig- 
nal to said masicr selecting means so that if the 
master unit caused said erroncous-iransaction sigaal, 
said master selecting micans selects the slave unit to 
be the master unit. 

3. Ina sysiom which comprises a plurality of machines 
wherein each of said machines coniprises a plurality of 
switches for transmitiing a selected transaction signal to 
an associated output line, a data processor for processing 
transaction sizaais comprising: 

(A) a piurality of pairs of units, cach unit of cach pair 
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performing the same function as the other unit but 
with one operating as u master ard the other as a 
slave, and 

(B) a master selecting means for determining which 
unit of cach pair of units is a master and which is 
a slave and for changing the selection upon reccipt 
of an erroncous-transaction indicating signal from the 
selected master unii, 

(C) one pair of units comprising first and second trans- 
action processing micaiis each connected respectively 
to the output tines of said machines for concurrent- 
ly processing said sclecied transaction signais, 

(D) each of said transaction processing means includ- 
ing checking means responsive to transaction signals 
being processed in ils associaicd transaction provess- 
ing means for checking for erroncous transaction 
signals and for transmitting an erromcous-trunsac- 
tion indicating signal to said master sciccling means 
so that if the masier transaction processing means 
transmitted said signal, said master slecting means 
thea selects the slave (ransaclion processing means 
to be the master transaction processing means. 

4. The apparatus of ciaim 3 fuziher comprisiag another 
pair of units consisiing of first and second concurrently 
operating transaction calculating means each comprising 

(A) addressed aggregation registers for storing the ag- 
gregations of transactions, and 

(B) a computer for operating on said aggregaied trans- 
actions to obtain result information, said computer 
coniprising error checking means for checking for 
errors iv the ca.cuiations for transiaitiing aa errone- 
Ous-transaction indicating signal to said miaster select- 
img Means so that if the moster transaction caleulat- 
ing Means transmitted said sigaal, said master seleci- 
ing means selects the slave iransaction calculating 
nicans to be the master i leuatiag means. 

5. The apparatus of claim 4 waereia said first and see- 
ond concurrently operating transaction caiculating means 
afe euch responsive only to processed transactioa signals 
transmitted from the aiaster transaction processing means. 
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6, The anparaius of claim ¢ further comprising another 


Pair of units consisting of first and second SCaniuag means 
cach coniprising 

(A) inicrrogating means for simultancously fitterzozat- 

ing sequentially and periodically each of said ma- 
chines to determine if it is to perform a transaction 
as indicaied by an operated switch, and 

(B) transmitting nicans for fransmilling to the operated 

switch an interrogated signal from only the scanning 
Means selected by said niasier selecting nicans to be 
the masier scanning means. 

7. The apparatus of claim 6 wherein said computer 
further coinprises 

(A) transferring means under control of said master 

Selecting means for transferring the result informas- 
ion as output information from the masier transac- 
tion calculating means, and 

(B) iaformaiion dispiay means for receiving and dis- 

playing te output information transferred from said 
master transaction calculating means. 

& The apparatus of cliiny 7 farther comprising first 
and sceond pluratities of buffer means, each of said buffer 
means of each of said pliralitics haviag 

(A) one ingiut line connected to one of the associated 

output lines of each machine, and 

(B) one output line connected to one of the first and 

second transaction processing micans, 

9. The apparatus of claim 3 wherein each of said first 
and second transaction processing means further con. 
Prises synchronizviny means for synchronizing processing 
sicps beiweea said first and secoml iransaction processing 
mcans comprising 

(A) means for transmitting a process sic,;-fiaished 

Signal from one to the other transaction processing 
means when a processing step is finished, and 
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(B) cans responsive io the simultancous presence of 
Process sicp-finished signais from both transaction 
Provessing means for cnubling said transaction proce 
Gosing means io proceed lo ihe Next sicp. 

IC, The apparitus of claim 1 further comprising 

(A) testing means for simuitancously testing the oul- 
put duta of a pair of Unis and producing an aindi- 
guily signal when suid oufput data is unequal, aad 

(B) 2 eactivating means for Geuctivaliag the duia prove 
e907 in respoase to an ambiguity signal. 

U1. The apparatus of claim 4 further comprising 

(A) fitst testing means for simuliancously testing the 
processed data from: said first and second wansaction 
Provessing Means aad prowucing an ambiguiiy signal 
when said processed daia is unequal, 


(B) second testing means for Sisnuitancously testing the. 


result information produced by said first and second 
transaction calculating means and producing an am- 
biguily signal when said result information is unequai, 
and 

(B) ccaciivating means responsive to an ambiguity 
signai for dcactivaiing the sysicat. 

12. The apparatus of claim 4 wherein cach of said 

transaction processing means further contpriscs 

(A) generating means for generating storage address 
sig tals te Preseniing the selecied iransaction and the 
pariicular machine under interrogation, and 

(B) means responsive to the storage address signals 
gencraied by said generaiing means for seveciing the 
addressed Sggregaiion registers. 

13. The us of ciaind 12 wherein said first and 
sevond transaciion calculating means cach further com- 
prises ‘ 

(A) mcans for reading out the contents of the selected 

addressed uzgregation register, 

(B) means for updating the contents of said sclecied 
addressed aggregation register, 

(C) means for retursing said updated contents to said 
weiccted audressed aggregation register, ang 

(D) means for transmitting an acknowledgement signal 
io the master transaction processing Means when said 
updated con aten US Are returned to said sciecicd ad- 
dressed aggrensiion register, 

34. The sapuraius of claim Y furiher comprising means 
responsive to an erroncous-transaction indicating sizaul 
from said checsing means for disabling said synchronizing 
means. 

15. The apparéius of claim 10 further comprising 
MeANs responsive [0 AN CFToncoUs-transaction indicating 
signal from said checking means for disadling said testing 
nicaas. 

16. The apparatus of claim 11 further comprising 
means responsive to an erroncous-transaction imdicaung 
signal for disadiing said Grst testing means if said signal 
is transmitted oy the checking micans of either (ronsaction 
Processing mcans atid tor disudiing said second testing 
means if said signa. is transai. in by the error-checking 
means of cither transaciion calewmai 

17. The apparatus of claim 1 fumher comprising 

(A) means responsive io crroncous-iransaction signals 
from, cach unit of a pair of uniis for producing a joint 
error yi 

(B) deactivating means responsive to a joint error 
signai for deactivating the daia processos. 

18, The apparatus of cluina $ furihes comprising 

(A) means tesponsive to crroneous-transaction indi- 
eating signais from both of said first and second 
traasaction processing means for producing a joint 
error signal, 

(B) means tespoasive to erromecous-transaction indi- 
cating signals from boih of said fist and secotd 
transaction calculating means for producing a joint 
efros signal, and ; 

(C) deaciivaiing nuans responsive to a joint error 

sigaal for Ceactivaiing the system. 
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19. The apparatus of cluim 3 wherein cach of said 
machines also comprises a rejection cevice for rejecting 
2 transaction, said apparatus further comprising means 
Tesponsive to an efronAcous-trunsaction indicating signal 
transmitted from said checking means for operating suid 
fejection Cevice. 

20. A system comprising 

(A) a plurality of ticket issuing machines wherein each 
of said tickct issuing machines comprises 

(1) a plurality of sciectively actuatable and latch- 
ing transaction-selection switches cach asso- 
ciated with a diferent entry in a race for trins- 
mitiing a sciccied transaction signal associated 
with the selected entry, 

(2) an acknowledgement signi responsive means 
for issuing a ticket having indica recorded there- 
on which is related to a taiched switch, 

(B) generating means responsive to said selected 
transaction signal for gencrating signhais represcnt- 
ing the entry associated with the particular transac- 
tion signal and representing the particular ticket is- 
suing machine, and 

(C) transaction caiculating means for performing a cal- 
culation on said generated signals and transmitting 
an acknowledgement signal to said acknowicdgement 
signal responsive means for issuing a ticket only if 
the transaction is correct. 

21. The system of claim 26 wherein said transaction 

calculating means comprises 
7 aD register means having addressed aggregation 
tegisiers for siocing the aggregations of transactions, 

(B) means responsive to the signals gencrated. by said 
generating means for selecting the adusessed aggie- 
gation register, 

(C) racaas for reading out the contents of said se- 
lected addressed aggregation regisier, 

(D) means for uptating the conients of said selected 
addressed aggregation ~rgisicr, 

(E) means for i returning said updated contents to said 
Sciected addresseu aggregation register, and 

(F) means for iransniitting said acknowiedgement 
Signal to the acanowledgenient signal responsive 
means when said upduted contents are returned to 
said sclecied addzessed aggregation register, 

22. The system of cluim 20 further comprising a ticket 

issuing Machine Memory comprising 

(A) a plurality of addressed memory posiiions each 
storing the number of transactions mace by a ticket 
issuing machine, 

(BE) address-seleciion means for receiving the signals 
generated by said generating means for selecting 
the particular memory posilioa associated with the 
particular ¢ 


ticket issuing machine, 

(C) reading means for reading out the conicnis of the 
selected memory position, 

(D) updating meuns for updating the read-out con- 


(E) returaing means for returning the updated con- 
tents to the wicecied memory position, 

23. A system comprising 

(A) a plurality of ticket issuing machines wherein each 
of said tichet issuing Machines comprises 

(1) a plurality of selectively actuatable and latch- 
ing transaction-seicction switches each asso- 
ciated with a diferent eniry in a rice for trans- 
mitting a selected transaction signal associated 
with the selected catry, 

(2) a rejection signal responsive means for un- 
jatching any laiched switches, 

(3) and an ockaowledgemient signal responsive 
means for issuing a ticket having indicia re- 
corded thereon which is related to 2 Jatched 
switch, 
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the same entry, 

(D) rejection means responsive to a nontransaction 
signal from said comparing meats for transinitting 
a rejection signal to the rejection signal responsive 
means of the ticket issuing machine for unlaiching 
any latched switches, and 

(E) means for transmitting an acknowledgement sig- 
nal to the acknowledgement signal responsive means 
of the ticket issuing machine for issuing a ticket oaly 
if the selected transactioa is allowed. 

24. A sysiem comprising: 

(A) a plurality of ticket issuing machines each includ- 
ing a plurality of selectively actuatable transaction 
selection switches cach associated with a diderent 
entry for transmitting whea actuated a selected entry 
transaction signal associated with a selected entry 
to an output line wien the ticket issuing machise re- 
ceives an interzrogation signal, 

(B) scanning means for sequentiatly and periodically 
selecting cach of the ticket issuing means for inter- 
rogation, 

(C) interrogating means for generating an interroga- 
tion siznai for transm/ssioa to the selected tickct is- 
suing machine, 

(D) sensing means for sensing for a selected entry 
transaction signal, ang 

(E) means for stepping said scanning means to the 
next ticket issuing machine when said sensing means 
does not sense a sciected entry transaction signal. 

25. The system of claim 24 further comprising means 
for processing a selected enin transaction signal sensed 
by said sensing means before the siepping of said scan 
hing micaas to select the acxt ticket issuing machine. 

26. A system compcising: 

(A) a ticket issuing machine which comipriscs 

(1) a plurality of sclectively actuatable and latch- 
ing transaction-sciection swiicacs cach associat- 
ed with a difierent entry for transmitting a s- 
lected entry transaction sigaai associatee with 
the selected entry to an associated output tine, 

(2) a rejection signal responsive means for un- 
latching any latched switches upon receipt of 
a rejection signal, ane 

(3) an acknowledzensent signal responsive means 
for issuing a ticket having iacicia secorded 
thereon which is related to a latched swiich, 

(B) entry checking means for checking for erroacous 
selected entry transaction signals and ior transmit- 
ting a, rejection signal to said ticket issuing machine 
when crroncous sclected entry transaciioa signals 
are sensed, and 

(C) means for iransmitiiag ackn wledgement si 
to said ticket issuing machine when ibe sei 
entry transaction signal is correct. 

27. The system of claim 26 whereia said catry check- 
ing means comprises means for sensing for the simul- 
tancous presence of raore than one selected entry transac- 
tion signal. . 

25. The system of claim 26 wherein said ticket issu- 
ing macuine Wansmits a sciccied entry transaction signal 
only in response to an interrogating signal, said sysicm 
further comprising iaterrogating means for producing in- 
terrogating signals, said checking racaas further compris- 
ing means for sensing for the presence of a selected 
entry trunsactioa signal waca the interrogating sigaul is 
Lol present, 
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29. A system comprising: 

(A) a plurality of ticket issuiag machines cach in- 
cluding 

(1) a plurality of selectively actuatable and latch- 
ing transaction sclection swiiches cac associat- 
ed with a different entry for transmitting when 
latched a sclected transaction signal associated 
with a sclected entry when the ticket issuing 
machine reccives aa interrogation signal, 

(2) micans for geacrating a bid signai as long as 
any one of the traasaction selection switches is 
latched, and 

(3) acknowledgement signal responsive means for 
issuing a ticket having indicia recorded thereon 
which is related to the selected eatry and for 
unlatching any latched transaction selection 
switches, 

(B) scanaing means for scquentially aad periodically 
selecting each of the ticket issuing micans ior inter- 
rogation, 

(C) interrogating means for generating an interroga- 
tion signal for twansimission to the sclecicd ticket 
issuing sacchine, 

(D) means for processing the selected transaction sig- 
nal and for generating an acknowledgement signal 
for trans sion to ihe selected ticket issuing mia- 
chine to issue said ticket and unlatch any latched 
trausaciioa selection switches, aad for sicppiag said 
scanning means to select the next ticket issuing ma- 
chiae, and 

(E) means for preventing said interrogating means 
from transmittiag an interrogating signal to a ticket 
issuing machiae wuich bas received an acknowledze- 
ment sigaal until tue terminaiioa of the bid signal. 

30. The system of claim 29 further comprising 

(A) sensing means for sensing for a sciected transac- 
tion signal, and 

(B) means for siepping said scanning means to slect 
the neat ticket issuing machine when Said ssnsin 
means Goos not sease a selected transaction signal. 

31. A sysicm for recording a multicntry transactioa 

related to one eniry selected from each os two groups of 
entries comprising: 

(A) transaction signal generction means for generat- 
ing a first entry transaction signal representing the 
entry sclected from the first group of entries and a 
second catry transaction signal representiag luc sec 
ond entry selected from the second group of eutrics, 

(B) storage means respoasive to said transaction sig- 
nal gencration means for storing the first entry 
transaction signal, 

(C) address generation means responsive to said trans- 
action signal generation means and said storage 
means for gencrating a storage address signal related 
to the first and secuad entry transaction signals, and 

(D) addressed storage registers responsive to said ad- 
dress generation means for storing the niuiticnury 
transaction in the particular addressed storage regis- 
ter represented by the storage address signals gva- 
craicd by said address geacration means. 

32. The sysicm of claim 31 further coniprising: 

(A) interrogation means for sequentially interrogating 
said transaction signal generating means, and trans- 
action sclection means for first selecting the first 
entry transaction for interrogation and thea sclecl- 
ing the second entry transaction for interrogation, 

(B) suid storage meas being only responsive to said 
transaction signal genereiivn micans when said trans- 
action selection means selects the GOrst entry Waps- 
acuoa. 

33. The system of claim 32 wherein said address gen- 

crauioa means is fesporsive tO said irousaciion selection 


75 mcans to generate a siorage aduress signal only after said 
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transaction selection nicans selects the second entry trans- 
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3.051.384 
TOTALISAL OR SYSTTM 
Le Roy J. Lange, Towson, Mid, assienur to American 
Totalisator Company. Division of Luiversa! Controls, 
Inc., Tow soa, Nd.. a conrerstion uf Maryland 
Filed Oct. 9. 1929, Ser. No. $45,395 
17 Claims. (Cl. 235—92) 


This invention relates to totul/sator systems and bas for 
its principal object the provision of a new and improved 
system of this kind. 

It is a main object of the invention to provide 2 totali- 
sator system for use in installations where the required 
number of ticket macdines can be handled on two chan- 
nels without undue delay. 

Another object of the invention is to provide a toiali- 
satur system in which a total adding machine és used in 
conjunction with an individual runner adding machine 
for the maxir-um number of rus.ners that can be entered 
im a race at the track. and ia which the individual runner 
adding machines contain a minimum of control compo- 
nents which are controlled through the total adding ina- 
chine. 

Another object of the invention is to provide a two- 
channel totalisatur system in waich two-dollar ticket sales 
are accepted over one channel. and five, ten. fifty and one 
hundred dollar ticket saies are accepted over the other 
channel. 

Another object of the invention is to provide a two- 
channel totalisator sysiem in which cach channel is 
equipped with a direct acting collector throush the opera- 
tion of which the total adding machine may be connected 
to a ticket machine in each cf twe sroups simultancously. 

Another object of the invention is to provide a iwo- 
channel totalisator system ia which interference detween 
the channels is prevenicd 5¥ means located in the total 
adding machine. 

Another object of the invention is to provide a totali- 
sator s“stem in which valves are revistered in ithe adding 
machines on stepping switches, and in which those values 
are displayed on indicsters controlicd directly through 
the wipers and contact banks of tie switches. 

Another object of the inv ‘sntion is to provide in a totali- 
sator system adding machpes iniving a tifty-doilar step- 
Ping switch that is orecated two steps to register 2 one 
hundred dollar transaction. 

Furtser obicets of the invention. not specifically men- 
tioned here, will be apparent froin the detailed descrip- 
tion and claims which fe!!ow, reference being had to the 
accompanying drawings in which 3 preferred embodi- 
ment of the invention is shown by way of example and 
ia which: 

FIG. | is a bluck Jiacram slowing the invention; 

FIG, 2 is a schematic diagram of an individual runner 
adJing machine; 

FIG. 3 is a schematic diagram of a $2.00 collector 
unit; 

FIGS. 4, §, 7 and $ conr:aian a schematic diagram of the 
total adding machine: 

FIG. 6 is a schematic Ciayram of a big inoney or BM 
collector unit; 

FIGS. 9, 10, 11 and {2 contain a schematic and biock 


-diagram of the combine unit; 


FIG. 13 is a ciock clasr.m of the indicutor sytem with 
a schematic diagram of the tens digit indicator: 

FIG. 14 is a schematic diugram of the combine col- 
lector and ticket machiacs: 

FIG. 15 is an insic code chart: 

FIG. 16 is an indice “mip position chart; and 

FIG. 17 is a diagr ating the manner in which 
the various figuies of the drawing are to be coupled to- 
gether. 


19 


13 


35 


49 


2. 
ue 


55 


60 


” 
— 


The totalisator system of the present invention is a 
two-channel system Jesicned for use at tracks where a 
limited number of ucket issuing machines will surfice and 
where the saie of tickets can be handled by two channels 
without undue delay. The ticket mach tines, referred to 
as TIM's, are each arranged to issue $2.00, $5.00, $10.60, 
$50.00 or $199.u0 tickets, to Fe recistered in ove of three 
pools, and ii, addition combine TIM's are empluyed to 
issue ticaets to be registered in two or more pools. 

In most instances sale of $2.00 iickets requires more 
TIM’‘s than does the sale of the higher value tickets. Ac- 
cordingly the $2.00 TIM's in the group are connected to 
the total adding machine or TAM, one ata time, by a col- 
lector that is individual to that group. Prefer bly this 
collector is a direct acting ail relay collector of the type 
shown in Patent 2.179.693, issued to Levy on November 
14, 1939. modified by the adJitiun of 2 reflex chain whic 
doubles the ouinder of TIM's that can be connected by 
the collector. In one insiance, = 32-circuit collector is 
used in connection with 64 TIM's, 32 of which are con- 
nected through a main chain and 32 through a reflex 
chain. Included in these 64 TiM's are the $4.00 com- 
bine TIM's arranged to issue tickets registered in the win 
and show poois, and the $6.00 combine TIM’'s arranged 
to issue tickets registered in the win, place and show 
pools. 

The higher value or so-called “big money” or BM 
TIM's that is, the $5.00, $i0.00, $50.00 and $100.00 
TIM's, are connected to the TAM, ome at a time. by a 
second or BM collector a inen is identical with the $2.00 
cullector and is cosas of boadling a required number of 
64 TIM 's. baif of wh'cin are on the main chaia and haif 
on the reflex chain. Incluted in these BM TIM s are the 
$10.09 coming TIXi's arranged to issue tickets to he reg- 
istered in the wie, aad place pools, and the $15.00 com- 
Kine Tikl'’s arransed to issue tickets to be registercd in 
the win, place and siiow pools. 

The TiM’s used are of the tyre shown in the Black 
Patents 1.856.526 and 1,886,527, issued November 8, 
1932. Suliicient to note here thet in American practice 
each TIM centuins 12 keys, operabie one ata time to se- 
Ject one of 12 runners. While Americna practice limits 
the numiver of runners that can be entered in a race to 
12, in other countries a larger number of entries is per- 
mitted and the TIM's used are equinged with 3 key for 
each runner and there *s a RAM for cach key. 

An operated kev in i¢ TIM is lucked in operated posi- 
tion throughout the = cle of operation of the machine 
that prints and issues tne ticket. An operation cf cny one 
of the keys closes a start circuit. An accentance relay in 
the TIM is operated upor eae — of the registration 
of the ticket in the TAM snd the selected runner adding 
machine or RAM. O ion ‘of tie scceptance reiay 
initiafes the excle.of orcration of the TIM to print and 
issue the ticket, at the end of which cycle the TIM is re- 
stored to normal in readiness for the nent operation 

The TM in zach pool, in sustition to the 8 relays, con- 
tains a lave relay for each B relay. a $3.00 register switeh 
SR, a $2.09 register switch 2R. a $10.00 register ewitch 
JOR, a $26.00 register switch FOR, a $1,000.00 regisier 
switch THR. and a $10,000.00 ister switch TIAR 
throuch “which SIC OCOCU sad $109,609.00 registrations 
are contiviled. These switches, six ia member, are all of 
well | KAOWA ype. ¢ syd iaeing a mutor magnet und 2 plu 
j rs that are advanced ong step upon exch de- 
energicaie 4 of the maine Tagnact. Sw ws SK. IR, TOK 
and THR have Sinks of tu comuets for exch wiper, and 
switches SUR aad TTUR hove banks of 20 contacts for 
each wiper. 

It will be note! that there is no $100.00 register switch 
in the TAM and KAM"s: rather control relays are pro- 
vided © step the switch SR two steps to regisier 2 


A338 


3,081,384 
3 4 


$100. transaction, The TAM is also provisled with The $15.00 combine TIM is connected by the combine 


* wansfer relays, and alarm, indication and reset relays, as collector to the combine unit and the aveve circuiis to 

will presently appear. the 5B relays of the win and place TAM extenited 2s 
Indicator boards by which the amounts of money in before. and in ade:tion the circuit is extended through the 

each pool and on each runner in the pool are dispiayved, 5 BM{ show collecior :o the 58M relay of the show TAM 

may be employed in Uris system. Conirol of these indica- and to the BMB relay of the seiecied show RAM. and 

tors is eflected direct!y throweh the banks of the various registration of the cam: ine ticket is thus registered in all 

regisier switches. in some insiances, the indizator Soards three pools. } 

are arranged to diszl2; 0 prodable odds, ard the system Registering @ $2.00 Bet on Runner Number One in the 

is adapted to transfer values registered in the various 10 Win Pool 

switches to miniature indicators 10 ihe computing room 


one at a time and in sequence to facilitaie computation . nas a . 
and dispiay of the prodable odds. position in which it is shown in the drawings, and assuin- 


Since there are 12 or more RAMs associated with each ing further that the frat ticket to be sid is a $2.09 ticket 
TAM, simplificatiun of the RAM’s by locating as many 15 Of runner number one in the win pool, hey 368 of a $2.00 
of the control components as possible in the TAM resuits YIM will be opesaied and locked in opzrated position. 
in savings in the cost of building, transporting and main- Operatiun of hey 365 operatcs spriag 369 into engage- 
taining the equipment. To ibis end, each RAM is ment with its make contact and a circuil may now be 
equipped with but two B relays. namely a 28 and a BMB traced throngh positive through spring 369 and its make 
relay. All big money bets are registered in the RAM: gu Comact, spring 371 and its bresk contact, throush the 
through the BMB re!ay and a slave relay that corresponds winding of cullector siart relay 301 to negative. Collec- 
to the value of the ticket being registercd. Each RAM is lor start relay 301 operates over this circuii und at spring 
equipped with register switches that duplicate those in the 329 and its make contact closes a circuit wh'zh may he 
“act. traced from positive on >prins 1224 an! its break contact, 
Referring now to FIG. 1, it will be seen that the win 25 spring 420 und its break contact, conductor 373. spring 
TAM contains 5 bet accepting relays designated as 23, 3B, 329 and its make comact. conductor 376A, spring 346 
108, £0B and 1908. and its breck contact, :pring 350 and its break contact, 
The 2B relay is connected through the $2.09 collector spring 360 and its brea\ contact, spring 353 and its break 

te a $2.00 TIM and the connection extended through an conizct, thence throu:h the ciuin of contacts extending 
operated key therein io the 28 relay of the s sted RAM. 30 through springs 341, 332 and intervening break contacts 
Then thus connected 2% relays are oper: tec aad circuits to spring 321. throuch spring 321 and its make contact, 
originating in the TAM extend over the control paths to through the winding of co". tor relay 3N2 to negative. 
the RAM to effect regisirasion of a $2.00 transaction in Reiay 302 opersies over suit and at spring 325 
roth machines. These control pa:hs by-pass the coilecrer. and its mike contaci closes . ing circuit for itself that 
The 58 relay of the TAM ‘s connected througin ine Hy 35 eXiends over the holding 4 spring 333 and its 
collector to a $£.00 TIM and a circuit extended through break contact. spring 343 snd its creak cont pring 356 
an operated key therein to the big money betting relay snd its brenk comiact. to potitive. Ai spring 323, relay 
BMB of the sclecied RAM. The TAM extends circuits 302 upens the previous!y irsced circuit to spring 21 over 
over the control paths io cause registration of a $5.00 which it was intiisily nied, and extends the sircutt 
transaction in both machines. 40 throuck spring 324 and i act, spring 33c and 
In a similar manner. the 19B rein: is connected throuch its break contact, spring 329 end its Break comiact thro:gh 
the BM collector and a $10.00 TIM to the BMA relay of the windins of reset relay 309 to negulive Relay 302 at 
the selected RAM to effect revistration of a $10.0) trans- spring 327 andits mabe corinct closzs a circuit which may 
action in both machines: und the $£0.09 and $160.00 B be traced from the 22 relay 297 of the number one RAN. 


relays of the TAM are connected throuch this same col- 49 conductor 250. tall Rey 265 and ie. make som, 
through the winding of the TIM acceptance relay 314, 


lector and “he $£0.00 and $190.00 TiM's respectively to ; 
the BMRB refsy of the selected RAM to resister £50.00 through spring 370 und its brea contact, spring 327 and 
and $100.00 registrations respectively in both machines. its make contact. sprirg 334 and its break contact, spring 
The place péois and show fouls duplicate the win pool. 344 and its break consacé, spring 359 aad its break cone" 
and a $4.00 combinstion TIM is connected threnzh accom. 90 tact, spring 357 snd is break contret. conductor 376. 
bine collector to a com*ine unit. from which a circuit is through the winding of the 2% relay 40¢ of the TAM. 
extended through the £2.00 collector to the 2B relay of through resistance 476 to pesitive. | Relays 401 ane 207. 
the win Tr.M, a circuit is extended through the $2.00 being tow inductance and hence hich speed relays. eperate 
place collector to the 23 relay of place TAM, a circuit over this circuit; however. relay 314 does not receive suifi- 
is extended from the combine unit jo the 2B relay of the cient current to operate it in view of the inclusion of re- 
selected RAM in the sin pool and alse to the 23 relay of sistance 476 in the circuit. Relay 441. upon operating. 
a selected RAM ia the place pool. The place TAM con- moves spring 420 out of enziecment with its bresk con 
trols the place RAM over a control path that dy-passes tact, thereby orening the cireu't previonsly traced to 302 
the collector. and regisirition of the 34.10 combine ticket to prevent that relay from oper , Relay 309 has 
is thus effected in Fo:h rools. co higher inductance at relay 401 and consecueatly Joes not 
The £6.99 combine (IM 's connected by the combine operate before its cirztit is opened. 
collector to the combine unit. and the above two circuits Operation of relay 401. upon moving sprine 420. into 
are extended by chat uvit. In aidition. the combine unit engagement with its mike contact, sroscs a circuit from 
extends a circuit throveh the $2.00 show collector to the positive thercthronzh to conductor 420, through the wind- 
2B relay of the show T.AM and to the 2B refay of the 65 ine of motor magnet 792 of the sv itch IR. to negative. 
show RAM cerresponiins to ihe sefecior selected runner. operating that mmagnet. preparatery to advsneing ths Wipe 
Control paths are ever ied as Sefore, and registration of ers of the switch as the magnet is toencreired. 
the combine tichet is e:7ected in all three pocts. Operstion of relay $81 at rnring 42¢ cles a siren 
In a similar mercer. a $19.00 combine TIM is cone which may be traced from positive at sprine 7% x04 ks 
nected by the co:ntire collector to the combine unit and 70 break contact, cunductor 282. serine 477 und ite ors: 
circuits extended ¢ contact, through spring 421 ured its wake cont.ct, throwsn 


-from to the £B relav in the win 
TAM and the 8415 in the «lected win KAM. and to — the winding of $2.09 stave rsbiy 166 to nevelin'. st 
the $B relay in sFe 


Assuming that all of the equipment is in the norma! 


c 
a 


se TAM and BNIB relay in the ating that relay which, at sprine 433 and its Mmauac Con 
selectet place RAM. these connections being eviended tact. closes the absious aoiding citer |! fer itself. 
through the win and piace 4M collectors. 75 Operation of relay 207 closes « cicuit which muy be 
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traced from positive, springy 478 and its hreak contact, winding of reflex relay 310 to Negative, operating that 
conductor 41, threugh spring 229 and its break con- relay which ot spring 359 disconnects the main chain 
tact, spring 249 and its ma > contsct, through the wird. from spring 357 und connect» the reflex chain thereto. 
ing of $2.00 slave relay 2us to neg itive, oft tg that Operation of seiay 311 at spring M61 opens the holding 
relay. s circuit of relay 49, causing that relay lo resture, where- 

Operation of reiay 207, wt spine 239 and its make upon at spring 353 positive is removed from the circuit 
contact, closes a circuit from pesitive, tnreugn the wind- over which relay 3¥7 wis operated, thereby removing 
ing of the moior magnet 213 of the switch ZR in the se- positive from the spring 3438. Relay 303 now operates in 
lected RAM preparatory io advancing the wipers of that series With the lower winding of relay 307 and thus main- 
switch as the magnet de-eneryizes. Operation of magnet 10 tains relay 397 operated. 
213 moves spring 240 into engagement wiih its miaks con- Resturztion of reiay 399 re-engages spring 356 with 
tact. its break contsct, reestablishing the holding chain which 

The $2.00 acknowledging circuit may vow te traced is now extended through spring 326 and its break con- 
from positive at spring 240 and its miske contact, spring tact, conducior 377. spring 362 and its make contact, 
243 and its make contact, ccnductor 251, through spring 15 tnrouch the lower %inding of relay 311 to negative. Both 
459 closed agzinst its nuke contuct by the operation cf windings of relay 341 now being energized, the relay 
magnet 702, spring 432 closed ageinct its make contact Dy restores since t!.ose windings oppose each other, as indi- 
the operation of relay 406, to the junction ef the vinding eated by the arrows. 
of relay 401 and resistance 476, thus short-circuiting re- If at the moment there is no ticket machine on the re- 
sistance 476. 99 fiex chain having an operated key, and such is assumed, 

Elimination of resistance 476 from the circuit through the circuit previewsly traced from positive on spring 429 
acceptance relay 314 of the TIM operaies tht relay and ils mreak cont.ct, to conductor 375, upon restoration 
which is held in operated position by a holding circuit of relay 321, will be extended through spring 358 and its 
in the TIM, net shown. Operation of relay 314 ct Frring make contact, sprints 346 and 350 and their respective 


mcke contacts, spring 360 and its break contact, spring 


379 opens the above circuit over which relays 397 and 25 
401 were operated, causing those relays to restore. At 353 and its break conicet, thence over the previously 
spring 371, relay 314 opens the circuit over which start traced chain to spring 321 and through the break con- 
relay 301 was operated, cuusing Uiat relay to restore. tact of that spring and thence over the previously traced 
Relav 7:4, uzon operating. iniiintes a cycle of operation circuit to relay 349 to negative. Since no ticket machine 
by which a ticket is printed und issued, and at the end of 30 contains un operated key, this circuit will be maintained 
that cycle key 36% und rehiy 314 are restored to normal. long cnourh to permit reluy 299 to operate a second time. 
Restoration of relay 207 upens the previously trced Upon operating relay 30S cluses its holding circuit to 
circuit of the magnet 213, causing at magnet io restore positive on sprins 3€1 2s before, and al spring 333 opens 


and thereby advance the wipers of the RAM switch 22 the cirezit over which it was operated. Positive on spring 
one siep. Restoration of relay 4k opens the previously 35 253 is nuw ex: sd throuch the make contact thereof, 
traced civcuit of the moter m st 792, causing tha thence over parlel paths the first through spring 332 
magnet to restore and therzby rdvance the wipers af the an’ its make coniuez. -Arough the upper winding of re- 


m of relay 207 ct lay 30% io megiuve. Relay 308 is maintained operated 
sh relay 295 wes over this circuit since its two windings aid cach other. The 
spring 333 extends through spring 


TAM switch 2R one step. Restora 
spring 248 opens the circuit over wi 
operated, causing that reiuy io restore. Pestorution of 49 second branch f 


relay 401 opens spring 421 thereoy opening ihe circuit 351 and its make conmicet. spring 347 and its muke con- 
over which relay 406 was operated, causing that relay to tact. throuch the upper winding of relay 307 to negative. 
restore. The TAM and RAM are thus restorzd Sack to Roth windings of zeluy 367 now being energized, the 
normal and in readiness fur the next operation. relay restores since these windings oppose exch other, as 


43 indiciied by the arrorvs. Restoration of relay 307 opens 


Hector erciion “pee Moh “age 
Collector Operctions the circuit of relay 310. which restores. 


3 


Restoration of rclay 3201 did not effect restoration cf Operation of reiay 39 closes ihe circuit of relay 311, 
relay 302 since that relay is held up over the locking as kefore, and at sprins 361 the holding circuit of relay 
chain previously traced to positive on spring 336 und its 399 is opened snd that relay restores. Restoration of 
break contsci. Restorstion of relay $00 ve-upplied posi 50 reloy 309 opens the circuit through the upper winding 
tive to the chain circuit previousiy wrieed, thruucin spring of relay 3°§ sat that, relay restores. Restoration of 
324 and its malic comtiet. through the winding of relay relay 209 re-aerlies rositive to the holding chain, und 
309 to negative. This circuit is muintained loay enough since under the assusted conditions all collector relays 


to permit reluy 399 to opesate and close a hoiding circ:it are at normel, thet caain exiends from conductor 377 
for itself, traceabie from postive va spring 361 and its 55 over the pieviowsi: ireced circuit through the lower wind- 
break contact. spring 354 ond MS Mase Comi.ct, throuzh ing of relay 392 to restore that relay. The collector is 
the winging of the relay to nective. Operation of relay thus restored to nurmal and the positive placed on con- 


309 opens spring 386 from its drenk cominct. thereby duster 375 is nor ext 4 to conductor 376A until the 
opening the chain circuit over wiich relay 302 was beld operation of a key ia 2 $2.00 TIM operates an associated 
operated, causing that rel ¥ to restore. Spring 356, Cu stort relay. 

ving ngayenient wit mn .¢ contre se P 
ee ee ee ich the cininad ak conenn, a Dpration of Hex te TECH onl Here 
reset relay SUL to negative, causing that reisy to operete Reflex Chains 
und clove wu holding circuit for itseif trzceatle from posi- Assuming now that a key selecting runner number 
tive through spring 361 pnd its make contact. At spri Ga One is depressed in a $1.00 TIM on the main cvilecstor 
355, relay 309 cleses a circuit from justive through shat chain umd insai simu sously therewith or before the 


spring vind its make cont, spring 33 toed its breuk cca thus sclectes! tick. s been issued. a hey is depressed 
tact, through the Jower “winding oF 6 397 two necative, to select rune: rong ina $2.0u TIM on the reilex 
operating that relay wien at sping 343 ui. Lits Moke con. chain. Assume. further. that both operated TIM's are 


tact ertends a vircuit from pose through tne flower 70 tre first in their five proups 


winding of relay 308 and throuzh the lower winding of Oncretion of hey 348 ‘nthe number one TIM of the 
relay 307 to negative, Positive itis tring upplicds to muin chain operat. celay 30L as before, and the regis- 
both terminals of lower winding of relay 393 prevents tration ain isscar ce of tne ticket is the same as before. 
that relay from opersting atthe moment. At pring 349, however, When celay 394 operates and opens spring 371 


rod 


relay 307 cvten's a circia from positive Uireugh the 75 from its break contact, refiy JOD is not de-enesg 
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since operation of key 372 in the first reflex TIM closes 
a circuit from positive. through spring-373 and its make 
contuct, spring 374-A and its Sreak contact, to main- 
tain relay 301 operated. : 

The collector operaies as before to res:ore cullector 
relay 302 and to operate reflex refay 310. Positive is 
thus placed on concuctor 376.4 through spring 320 and 
its make contact,.und also through spring 358 and its 
moke contact, wherevpoa relay 392 is aguin operated 
and the previousiy traced circuit from negutive through 
relay 207 and conductor 250 is mow exiemicd through 
key 372 and its muke contact, acceptance reiay 315, 
through spring 374 and its break contact, through spring 
328 and its make contact, threugh springs 337 and 345 
and their respeciive break contacts, spring 359 ard its 
make contact, spring 357 and its break contact, con- 
ductor 376, thence through the winding of reisy $91 
through resistance 476 to positive. The relays 2v? and 
401 operate as before and registrution of the $2.60 sale 


is effected in both the TAM and the RAM: ard upon ; 


completion of the previously described acknowl:dying 
circuit, relay 315 is operated to initiute a cycle of the 
TIM throvgh which the ticket is printed and issued. 

The registration having thus Seen compicted. the col- 
lector starts searching for other operated TiM’s and 
finding none restores to normal as before. 


Registering u $5.00 Bet on Runner Number One in the 
5 Win Poot 


Assume now that key 620 in a $5.00 TIM is operate 
to initiate the sale of a $5.00 ticket on runner number 
one to win. A circuit is thus closed from positive 
through spring 621 and its make contect, spring 623 and 
its break contect, through the winding of relay 460i to 
negutive. The TAM now being at normal, a circuit 
may be traced from positive on spring 1225 and its break 
contact, through spring $38 and its Fresh contact, spring 

29 and its break coniact, spring 426 . ad its break con- 
tact, spring 423 and its Eresk contac: conductor 38 
to the start chain of the BM collector shown in FIG. 6. 

It will be understood that this collector contains the 
start chain and holding chain the sume as the $2.60 
collector, and that the operatir? circuits heve been 
omitted from FIG. 6 to avoid an unnecessary complica- 
tion of the drawing. 

The positive on conductor 483 is extended to collector 
relay 602 and thence to negative, Operating that retay 
which closes 2 holding circuit for itscl€ in the sume 
mauner as described in connection with relay 302. 

A circuit may now be traced from negative through 
the BMB relay 206 in the RAM, cuncuctor 257, threesa 
key S29 and its make covcact, through the ° indiny cf 
TIM acceptance relay 413, spring 622 und ts break 
contact, sering 636 and ils make contact, thence through 
the chain of contacts extending shrough springs 637. 
638, 640, 642 and 648, end their respective break con 
tacts, spring 644 and its break contact, conductor 600, 
through the wirding of §B reiay 42 in the TAM, con- 
ductor 484, through resistance 488, to positive. Relays 
296 and 402, being low inductance hence hizh speec 
relays, operate over this circuit, but the inclusion o, 
resistance 485 therein prevents relay 613 from uperiuting 
at the monient. 

Operation of relay 402 at sping 423 removes positive 
from conductor 483 thereby to stop the BM collector. 
At spring 424, relay 402 closes a circuit from positive 
throcgh diode 4386, through ine winding of $5.00 slave 
relay 407, conuricior 487, spring +50 und its Breck con- 
tact, spring 464 and its break contact, spring 470 and 
its break coutict, conductor $40, throush spring Stl 
and its rezk contact, through resistance F41 to negative. 
Relay 407 operates over this circuit. 

Operation of relay 407 civses 2 circuit from positive 
threagh spring 443 and its make cu taci, conductor 720, 
through the winding of motor magnet 701 “i swuich SR 
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lo negative, operating that maynet preparatory to ad- 
vancing the wiper. of the «witch one step. 

Operazion of relay 42 also cinses a circuit from posi- 
tive, throuch spring $24 end its make contact, dice 488, 
conductor 379, spring 244 and iis make contact. wirough 
the winding of the $5.00 siave relay 204 in the RAM 
number one, conducter 252. trough springs 223 «nd 
224 and their respective break contacts. spring 221 and 
its break centict, coaducier 253, spring 234 and its Sreak 
contact, conductor 134, through resistance 235 to nega- 
tive. Relay 264 operates over this Circuit. 

Operation of relay 204 closes a circuit frem positive 
through spring 229 and its make contact, through the 
winding of motor magnet 214 of switch 3R to negative, 
operating that magnet preparatory to advancing the 
wirers of the swiich ons step. 

Phe BM acknowledgment circuit may now be traced 
from positive cn spring 247 and its make contact. spring 
228 and its make contact. conductor 256, spring +40 
ang its make cuntact. spring 447 and iis make contact 
to the junction of the winding of relay 402 and re- 
sistance 4%5, thereby to apply posrive to both ends of 
this resistance te short it out and thereby increzse the 
current flowing through relay 613 of the TIM suticiesdy 
tu cause an operation of that relay. 

Operation of relay 613 at springs 622 opens the cir- 
cuit over which relays 302 and 205 were operated, re- 
storing those relays. Restoration of relay 402 opens 
spring 424 from its .nske contact, theredv opening the 
circuit over which the $$.09 slave relay 407 in che TAM 
and the $5.00 slave relay 264 in the RAM were were 
operated, to permit those relays to restore. estor2ton 
of these slave reluys epens the previously descr:ded cir- 
cuits over which te meter magnet 70L of TAM switch 
SQ nnd the metor magnet 214 of RAM switch §R were 
opesuicd, thereby permiiting those magnets to restore 
and advance t= wirers of their respective switches one 
step. 

It will be noted that the ereviously traced circuit for 
relay 407 is extended throu’ break contacts 440 ani 464 
on the transfer relays 411 umd 412, also throush a preak 
contuct 470 on the indicstion slave relay 414 aad through 
break contact SU en the magnet 591 of switch 1GR to 
negative. through resistance 341. Atthoucgh in the opera- 
ion just descrited it is mot necessary 10 UO so. it will be 
noted that upon operating. relay 407 closes 2 circuit 
through spring 441 and its make contact. which circuit 
extends ever conductor 342 to negative, through revisance 
541, thereby to maintain 407 operaied even thougn ePperd- 
tion of the magret 791 of switch 3K necessitates 2 transfer 
to switch LOR, as will presently appear. 

It will ulso be noted that negative is applied io the 
$6.00 slave in the RAM shrouy’a a similar chuin of Drea! 
conticts and through resistence 235, and thet upor orer 
cting relay 264 closes a substitute circuit through sprang 
236 and its make contact. teading directly to Cepecy 
through the resistance 235 so "3 to minisin the relay 
orerated cven thongit a transier be involved. 

Oncrativn of accentorce relay 613 in the LIM at soaring 
623 orens the circuit C.er which start relay G0] “3. op 
erated, and assuming that there are no other LiM’s in 
readiness to register aU utz, the BM coliessor 2) 2:25 
itself to search for waitiag TiM's on boib its m and 
refext cheias, and finding none returns te norma. 49 ihe 
manner explained in connection with tae S240 cm voter. 


Registering a 810.90 Bet on Runner Number Ore in 
the Win Pool 


In order to register 1 $10.4!0 Set on runner number one 
in the «in pool. hey 624 of a $10.00 TEM jp deorssed 
and hwked ia operated postion. A circuit may tow De 
traced frum positive through spring 625 and its meae CON- 
tiet, spring 627 and its dbreuk comtact, through Os eitd- 
tne of collector start relay 603 tu negative. UO Serar ss trat 
relay. The TAM quw being at serial, the pres amsly 
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traced cireuir placing positive on conductrr 483 is ex- 
ded by the operation of start relay 403 to operate col- 
lector relay 6C6. Since ih: $10.00 TIM is shown to be 
on the reflex chain of the coliector, refiee relay 612 also 
will be operated in the imancer previously expiained ia 
connection with reflex relay 310 of the $2.00 cullecior. 

The previously traced Circuit from negative through 
relay 206 and conductor 257 is now extended through 
spring 624 and lis m ike contact, the winding of accept- 
unze relay 614. spring 626 and its break comsact. spring 
639 and its make contact. spring 643 and its tres contact, 
spring 649 and its make centact. condiuctor 661, throush 
the 10B relay 303 of the TAM, conductor 444, through 
resistance 485 to pusitive. Relays 206 and 403 operate 
over this circuit and tie inclusion of resistance 485 there- 
in prevents sufficient tlow of current lo operaic acceptunce 
relay 614. 

Operaiiun of relay 493 opens springs 426, thereby to 
remove posiiive from conductor 433 to stop the BM col- 
lector, aad at spring 427 relay 463 closes a circuit from 
positive throuzh diode 489, through the winding of $10.00 
slave relay , thence over the previously traced circuit 
through resistance 341 to Aegative. Relay 408 operaies 
over this circuit and at spring 449 and its micke contact 
closes « holding circuit for itself, previously traced over 
conductor $42 to negative through resistance $4. 

Relay 408, upon operating, closes a circuit from posi- 
tive through spring 450 and its make contact, conductor 
§43, through the winding of the motor: mriznet 501 of 
switch 10K to negative, opersting that magnet. 

Operation of spring 427 sgainat its muke contact also 
closes a circuit through divJde 420, conducior 588, through 
spring 245 and its mane cantect, through the winuing 
of RAM $10.00 siove reiay 203, and thence over the pre- 
viously traced cirsuit to me throngh resistance 235. 
Relay 293 operates over this circuit and ut spring 230 and 
its muke contact clus.s a hetding circuit for itwif over 
the previousiy traced circuit to Nexaiive through resistance 
255. Kelay 203 at spring 233 and its meke contact 
closes a circuit from positive, though the winding of the 
magnet 212 of switch 10R % .egative, operating that 
magnet. 

The BM acknowledging circuit may now be traced from 
positive through spring 235 and its make contvct, spring 
252 and its make contuct, conductor 236, spring 434% closed 
cgainst iis make contact by the operation of relay 493, 
ecnductor 543, spring 310 cluced against its make con- 
tact by the operation of snugret 301, conductor 484, to 
the junction of resistence 485 and the winding of relay 
493 to short-circuit resistance 495 and thereby increase 
the current fowing through relay 614 sufficiently to cause 
that relay to operate and initiate the cycle of the TIM tc 
print and issue the $10.09 ticket. 

At spring 626, relay 614 opens the circuit over which 
relays 206 and 403 were vperuied. cattsing these relays to 
restore and one the circuits of retays 203 and 408 re- 
spectively, cuusing nose relays to restore and open the 
circuits of magnets 212 and £01 respectively, causing 
those maynets to restore and advance the wipers of their 
respective switches one step. 

Restoration of relay 493 aiso re-unplics positive to con- 
ductor 4$3, causing the RM collector to evcle itself in 
search of other TIM’s that contain Operated runner select. 
ing keys and finding none to restore to normal in she man- 
ner eaplained in comacesien with the $2.60 collector. 


Registering a 850.00 Bet on Runner Number One in 
the Win Poal 


cpression of the hey in a £$50.690 TIM selecting run- 
ner number ong closes springs 623 and 629 against their 
respective Mukt CuNticts and a Hecuit is thus closed from 
positive Corongh spring G29 ane tts Make comiect spring 
631 and its make contact through the wimiing of col- 
lector siuet relay 607 to neg lve, operatury that reluy. 
Operation of relay 607 cai res collector relay 608 ty be 


10 

operated. The $50.00 TIM beiag shown connected 
through the reflex chuin, the BM collector cycies and re- 
flex relay 612 is operated, whereupon the circuit previ- 
ously traced from neguive through relay 206 and con- 
ductor 257 is wow extended throu zh springs 628 and us 
make contact. throuch the winding of accepiance relay 
615, spring 639 and its break conisct, spring 641 and its 
make contact. spring 646 and 1s break contact, spring 
650 and its make contact, conductor 662, through the 
winding of the TAM 08 relay +94 and thence over the 
previously traced circuit to positive, through resistance 
385. Relays 404 and 206 operate over this circuit. 

Relay 404 at spring 429 removes punitive fram con- 
ductor 453 to stop the BM collector. and ut spring 439 
relay 404 closes a circuit from positive through this 
spring and its make contact, diode 491, through the wind- 
ing of the $50.00 sluve reluy 409 to negative over the 
previuusly traced circuit through resistance 541. Relay 
$09 operates. and at spring 455 closes a holding circuit 
for itse!f, previously traced over conductor $42 cad resist- 
ance £41 tu negative. Relay 409 closes a circuit from 
positive through spring 436 and its make contact, con- 
ductor £44, through tie winding of magnet 502 of swiuch 
SOR to negative, epereiing that magnet. 

Relay 494 siso closes a circuit from posilive, through 
spring $30 and its make coniact, diode 492, conductor 
381, spring 246 and its make coniact, through the wind- 
ing of RAM $$9.00 sluve relay 202. and thence over 
the previously traced circuit to negauve through resist- 
ance 285. Relay 202 oneraics over this circuit and at 
spring 225 and its make contact closes the previously 
traced holding circuit for itself througa resistance 253. 
At sp and its make coniac.. relay 202 closes a 
circuit from positive through the winding of avagnet 211 
of switch S98, operating that magnet. 

The BM achnowledging circuit may now be traced 
from positive on spring 229 and iis Make COmlact, Sprung 
223 und its mizke contact, conductor 2546, spring 454 and 
its make contact. conductor $48. spring 3i4 and its make 
contact. spring $13 and its break contsct, conductor 454, 
to resistance 485, theredy short~wircuiting resistance 335 
to increase the current Rowing tarvugh relay 615, caus- 
ing that relay to operate. 

Operation of relay 615 at contact 630 opens the pre- 
viously traced circuit through relays 26 snd 404, caus- 
ing those relays to restore, theredy opening the circuils 
of she slave relays 202 and 409, causing those relays to 
restore and open the circuits of mugnets 251 und £02 
respectively. ioreiuen the equipment lo normal. Restora- 
tion of relay 404 respplics positive io vonductor 453, 
causing the BM collector to cycle in search of other ticket 
machines having depressed keys and finding none to re- 
turn to normal. 


Registering a $100.00 Bet on Runner Numobce Cue in the 
Win Pool 

Operation of a runner number ene selecting key in a 
$1090.00 TIM closes spring 633 a; t its make contact, 
thereby extencing < circun from po itive through spring 
635 und its treak contact, through ine wining of col- 
lector start reiny 609 to negulise. opeteting tat rey 
which extends the positive on cond cor 453 to operate 
colicztor relay 610. and since tie Sith 9 TIM’s are on 
the reflex chain, retlex relay 6i2 will Ekewsse de op:rated. 

The circuit previously traced from negative through 
relay 20S and conductor 287 extended through 
spring 632 and its muse conis:t. through the acceptance 
relay G16 of the TIM, spring 034 urd its break contact, 


spring 643 asd ity imahe contact, spring 63a and its nuke 
tt. condvcier 663, through the} of the 
woud B relay 4u5 of the TAM, y resistance 
453 10 positive. Relays 405 and 206 operate over this 
Cirewit hur reiey 616 dues not at toe Tomient. 
Operation oi relay 405 at spr 337 closes aeciccuit 
from positive cver conductor 347 cht ough $14).00 slave 
relay $0$ to negative, operating that relay. 
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Operation of relay $05 closes 3 circuit from positive’ 
through spring £25 and ils break contact, spring 519 and 
its make contact, conductor $48, through diode 491. 
through the winding of the $50.00 stave relay 499 to 
negative, over the previously traced circuit, through 
resisiance $41, operating relay 499. 

This circuit also extends Over the previously traced cit- 
cuit through dicde 492, conductor 331, spring 246 and its 
make contact. through the winding of the RAM $50.90 
slave relay 202, thence over the previously traced circuit 
to negative through resistance 285. Relay 202 operatic 
over this circuit 

Operation of relay 409 closes a circuit from positive, 
through spring 456 and its make contact, conductor $44, 
through the winding of magnet $02 of switch 50R to 
negative, operating that magnet. 

Operation of relay 202 cioses the previously traced 
circuit to the motor magnet 211 of the switch SOR which 
operates as before. The BM acknowledging circuit may 
now be traced from posiiive through spring 229 and 
its make contact, spring 22$ aad its make contact, con- 
ductor 256, through spring 454 and its make contact, 
conductor 545, through spring 514 and its make contact, 
spring 518 and its make contact, spring 520 and its break 
contact, through the winding of relay $07, operating 
that relay. At spring 525, relay 507 opens the previous- 
ly traced circuit over wnich relay 499 in the TAM and 
relay 202 in the RAM were operated, causing those re- 
Jays to restore ond thereby opening the circuit of magnet 
$02 in the TAM and 211 in the RAM, causing those 
magnets to restore and advance the wipers of their re- 
spective switches one step. 

Relay 567 closes spring §23 against its make contact, 
and the circuit from positive through conductor 547 to 
relay 505-is now extended through relay $26, spring $2 
and its make contact, through the winding of relay 897 
to negative. Itziny $06 operates Over this c:rcuit in 
series with relay £97. 

A circuit may now be traced from positive through 

spring 524 and its make contact, spring S2t and its 
make contact, spring 519 snd its make contact. and 
thence over conductor 54S and ihe previously traced cit- 
cuits to relays 499 and 202, operating those relays. caus- 
ing them to close the circuit to the motor magnets $02 
and 2131 as before. 
_ Positive being replaced on the conductor 236, as ex- 
plained above, now cxicnds through spring S13 and its 
make contact, spring £29 und its make contact. conduc- 
tor 484, to the junction of resistance 485 and relay 405. 
shorting out thrt resistance to increuse the flow of cur- 
rent in the circuit through relay 614, causing that relay 
to operate and initiate a cycle of operation of the TIM 
to print and issue the ticket. Relsy 616 opens the cit- 
cuits over which relays 405 and 296 were operated, Caus- 
ing those relays to resture, therzby opening the circuits 
over which relays 5935, 506 aad $07 were Operated, caus- 
ing those relays to restore, and the circuit over which 
relay 202 was operated. causing that relay to restore, 

Restoration of thess latior relays opens the circuit of 
the magnets $02 and 211 respectively, causing those 
magnets to restore ard sdvance the wipers of thsie re- 
spective switches one sicp. 

Thus it will be seen that a $100.00 bet is registered 
im the TAM and RAM by operating switches S0R there- 
in through two sicps. * 


Tronsfer From the Units Register to the Tens Register 


The recistration of a S$ 60 bet Gpcrutes switch §R one 
step, in the manner her noviere vaplsined. Obviously 
when a second $$.™) transcction is regisicred, *camsfee 
from the units recisier to the tens repisier Decumes acces 
sary. The regeiration. of the first $5 Ou bet-wiil move 
the wipers of : sJ ty magnet 790 into 
engagement with their fespestive tirst bank centacts. 
When the S58 and the $5.00 stuve relay 407 ure operated 
tw initial the registration of a second $5.00 bet, a cirs 
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12 
cuit may be traced from positive threush spring 442 and 
its make contact, the B winer of switch §R and the first 
contact encazed thereby, conductor $93 that is connected 
to the zero contact in the bank engaged by the & wiper 
of switch 2R. thence through the B wiper and through 
the winding of the first transfer relay 41i iv mezative, op- 
erating that reisy which closes a holding circuit for itsif 
that may be iraced from positive through spring 468 and 
its break contact. spring 462 and its ynake contact. 

A circuit may now be traced from fosiive through 
spring 512 and its break contact, spring 316 und its break 
contact, conductor 550. spring 457 und its break contact, 
spring 451 and its break contact. spring 461 and its make 
contact, through the winding of relay 412 to negative, 
operating that relay. Relay 412 closes a holding’ circuit 
for itself extending through spring 467 and its muke con- 
tact, conductor $51 to positive, through spring 512 and 
its break contact. 

Relay 412 also closes a second holding cirevit for 
itself, which may be traced from positive on spring +63 
and its make contact, spring 469 and its make contact, 
through its winding to negative. ‘Uhe circuit over which 
relay 411 was operated will be maintained until relay 407 
restores ut the compietion of the registration, thus insure 
ing that relay 412 will be maitiained throughout the reg- 
istration cycie. 

At spring 468. re!uy 412 o7ens the above traced hold- 
ing circuit of reiay 411. w.thout effect atthe moment. At 
spring 466, relay 412 closes the circuit from positive 
through spring 4466 and ‘ts make contuct, conductor 343, 
through the winding of motor magnet £01 of the switch 
1OR, operating chat magnet prepuratory to advancing the 
wipers of that switch one sizp zs the magnet de-cnergizes. 

Operution of magnet $01 opens springs 312 and the 
first holding circuit of re'ay $12 without effect since the 
relay is mairtzined ofpersted over the holding circuit ¢x- 
tending through spriag 403 When relay 407 is restored 
at the completion of the registration. relays 411, 412, and 
magnet 591 restere and tite transfer is completed. 

Thus it will be seen that upon the iniiiation of te 
registration of a second $S.00 bet. switch 102 is oper:ted 
one step, and “hen the acknowledging circuit is completed 
as above, switch 5R is operated throuch a second step 
lo compicte the registration. 

It will be noted that the odd-numbered contacts, namely, 
1, 3, 5, 7 and 9, in the bank engaged by the B wiper 
of switch SR, cre multiplied together. Thus each time 
the wiper B engayes un cld-numbered contact denoting 
resisiration of ea odd $5.09 in switch 3x. operation of 
relay 407 to initiate registration of en aduitionsl $5.00 
requires transfer, ead upon: the operation of springs 442 
the above transfer circuits are actuated. 

It will also Se noted that conductor 493 is connected 
to the first, the fifth, and the sitth, as well as the 270 
contact in the bank engaged by the B wiper of switch 22. 
When this wiper engaues the first bank contact, $2.10 is 
registered in the switch. bringing the total registration in 
swiiches SR and 2R to a waive ending in 7, so that when 
the relay 497 is operated to initiate gaother $$.00 regisira- 
tion, transfer Secomes agcessury and the above circuits 
are actuuled. When the B wiper of switth 2R engsses 
the fifth contact. $19.00 is registere 2 in that switch. and 
with an odd $3.00 registered ia switch SR, transfer is again 
necessury when relay 407 is operuicd to initiate anciher 
$5.00 registration. When the B wiper engaces its sixth 

ank contact, $12.00 is registered in that switch and trans- 
fer again becomes mecessury and is effects’ in the man- 
ner explained uhove. 

It wiih be nared that the even-numbered con:acts 3... 4, 
6.8, and 0, in the Sank engaged by the 8 wiper of switch 
GR. are multpled tegether and connecied by coaducior 
494 to the third and eighth contacts in the hunk engaged 
by the B wiper of switch 2. “Thus when thiy latter “ aper 
entazes ihe third contact ceaoting registration of $0.0, 


ofr engages the eighth contact denuting the regisicunon 
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of $16.00 in switch 2R. and the wiper of switch 5R en- 
gases one of its even-numbered contacts, opersiion of 
relay 407 cioses the above tcasfer circuits and whe neces- 
sary wransfer is thus efecteJ. 

The C wiper of eviich $R is connected to positive 
through ejiher ore of the two contacts. namely, 434 closed 
when the $2.00 slave relay 406 is operated, aird 443 closed 
when th: $5.00 sluve relay 407 is operated. The oue- 
numbered contacts in the bank engazced by wiper C are 
multipied together and connected by conductor 493 lo 
the sezorzd and seventh coniucts in ihe bank engaced by 
the B siner of switch 2K. Engayemert of wiper B with 
its second bank contuct denotes the registration of $4.00 
in the switch, and the seventh bank contact denotes the 
registration of $14.00 therein. 

Wita the C wiper of switch 5R engaging one of its odd- 
numbered contacts, there is registered in that switch a 
value containing an odd $5.90, such as $5.00, $15.00, 
$25.00, etc. Thus the toial value registered in the two 
switches bas a units digit of 9, and transfer is required 
upon the next registration. be that a registration of either 
$2.00 or $£.06. Thus when positive is placed on wiper 
C under these conditions, the transfer circuit is completed 
througa the B viper of switch 2R as above, to effect traas- 
fer to switch 10k. 

It will be noted that the even-numbered contacts in 
the bark engaved by the wiper C of the swiich §R are 
muktipied together and connected by conductor 496 to 
the fourch and ninth contacts <ngaged by the B wiper cf 
switch 22 designating the vnits digit of the value reg- 
istered ia that switch as 8. Since the even-numbered con- 
tacts engaced by the C wiper of switch SR denote that the 
value cessicred in there is an even numver of fives, and 
the units digit of that sum is zero, transfer becomes nec- 
essary when the next registration is eer a $2.00 revis- 
tration or a $5.00 registration, and uncer these circu n- 
stances the piacing of positive on the C wiser, os above, 
completes the transfer circuit through the B wiper of 
switch 2% in the manner previously explained. 

It wil also be noted that the D wiper ef switch 3R 
will receive positive throuch spring 435 of the $2.00 slave 
relay 406 and spring 444 of the $5.00 slave relay 407 
when these two relays are operated simultancously. 
Under these conditions of doubdie registration. $7.09 are 
being added to the value reyisiered in the switehes SR and 
2R. 

It will also be noted that the odd-numbered contacts 
engaged by the D wiper are multipled together and con- 
nected to conductor 496 which, as previously exnioined. is 
connected to the fourth and ninth contacis enguyed oy the 
B wiper of switch 2R. Thus when relays 406 and 497 
are opersied simultancously, as they can be since cach is 
controi!e3 ever a diferent betting channel, transfer to 
switch 10R is effected through ths D wiper of switch SR 
and the 3 wiper of switch 2R. 

It will S¢ noted that the ever.-numbered contacts in the 
bank enciced hy the D wiper of switch SR are muilipied 
together ard connected to conductor 495, and pirciny of 
positive on the D wiper will complete the transfer circuit 
when the B wiper of switch 2R is in engagement with the 
secuad or seventh contact in its bank. 


Preveniine Interference Between a Transer From the 
$2.69 Channel During Registsuicn of a Ect Over the 
BAM Ci:cnnel 


. It wil be noted that the circuit over which transfer 
relay $12 is operaicd, upon operation ef tran-for relay 
411, extends through nurmaiiy closed conticts 4$L on the 
$10.09 Save relay $98, normaiiy closed contacis 437 on 
the S80.) stave relay $99. and also Uyrougi nurntaiy 
. Closed coziacts 516 on saitch SUR and norma'ly clowd 
contacts Sil en switch 162. Thus, should cuher of these 
relays «vr either of these magnets be opersted “hen relay 
411 is crercted, operation of refay 412 is delayed uml 
the opacied relay or mugnet restores, Reluy +11, upon 
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operating, is maintaine? operated over the holding circuit 
through springs 443 uncil reiay $12 is optrated. Thus if 
transfer. is initivted Sy on operation of the $2.00 slave ree 


lay 406 and. closits of spring 434 against its make con- 

53 tact the previe traces $2.00 acknowledging circuit 
may be completed and retay 396 resiored before reluy 
412 orerates. The trensfer is aot lost and relay 412 is 
operated as soon as its circuit is completed, notwithstaad- 
ing the restoring of reiny 406. 

10 - From the fore . it is apparent that accumulation 
of values ia the 22.0 register are transferred to the $10.60 
register whenever cecessary. Obviously, then, if a trou. 
ble condition cxists in the big moncy channel, such trans- 
fers will be lost if the $2.0) channel is permitted to on 

135 erate. This loss of wreasfers is prevented in the following 
manner. ; 

The 33 relay 452 carries a spring 425 closed against its 
make contact whea the relay operates. A IfS relay 403 
has a similar sprizz 428, simiiarly closed. The £0B re- 

20 fay 394 likewise corries a similur spring 431 and the L008 
relay 403 carries a spring 439. Operation of relay 402, 
for example, closas a circuit fiom positive throuch spring 
425 and its make contact throuch a signal lamp asso- 
cizted with the relay 02 and a diode individual thereto, 

25 to a conducter 332 that is commoa to the lamps and 
divues of the other big money relays. 

Conductor 382 is connzcted through resistances 316 and 
an alarm relay 312 ia negative. so that vperation of spring 

25 causes celuy 312 ta opcrate. Onreration of relay 312 

30 opens spring 343 from its break contact without erfect at 
the moment. Orersion of this relay also closes springs 
364 and 265 agaist their respective make contacts, there- 
by closing parallel cireults the frst of which extends from 

ive throug 354 und its make contact. con- 

er 318%. throush stance 319 io negative. The sec- 
oad parallel pot ds from positive through spring 
363 and its make contact. through the winding of relay 
313, through resisianze 319 to negitive. 

Condenser 318 Sas a capacity vf approximately sixty 

30 (69) microfarads. and resistance 319 has a value cf 1,060 
ohms. Kelay 313 is 2 hich inductance re!uy having re- 
eistance of 3,400 ctms. and as a resuit this relay receives 
insuificient current to permit it to operate Juring the peri- 
ed that charging current is lowing into the condenser 318. 

45 Resistance 319 jimis the rate of low ef this charcing cur- 
rent, with the resul: tbat appreciabie time is required be- 
fore ithe condenser hezomes fully charged. In normal op- 
eration. the operated B relay. assumed to Fe 402, will be 
restored before condenser 318 becomes fsily charged; 

50 however, shuuid the BM acknowledsing circuit be not 
comoaleted, for esamic, Dy the inclusion of a dirty con- 
tact therein, relay $42 will remain operated long enough 
to permit condemer 313 iv become fully charged, at the 
eod of which time reizy 313 can reccive sufficient current 

55 tu enable ikto opsicts. 

Operation of seluy 313 closes a circuit from positive 
throuch spring 343 and its make coatuct, conductor 383, 
throush the windiry of wlarm cut-uut relay $19 to nega- 
tive, Causing that “so operate. At spring 477. relay 

60 410 opens the prov * traced circuit over which sluve 
relay 496 was operated. therehy p-eventing operation of 
that retay so lots as retay 410 remains operated. At 
sering 373, relay 410 removes postive from conductor 
$31, thereby to crevert the operation of slave reiay 205 

65 inthe RAM. Ferther cresntion ef the $2.00 channel is 
thus prevented so fons as the trouble remains uncieured 
in the big money c: el. and loss uf transfers from tne 
$2.60 rozister to che Fi0.09 register is thus prevent: 

Upon correction of the trouble um! vctura to normal 

70 operatiun of the voney chassich, rery $02 will be ree 

stored by the te tiga of the diz mo achnow leds 

git under the ascmed condinons: w. i i 

cuit of reiny S12 wilt de opened and that rehiy wll restore 
and open the ches of relay 313. which likew se restores 

5 oad opens the circus of the alurm relay 410, restoring 


oo de 


e 


| 


Fee 


1 


o- 


A344 


15 
that relay, thereby to restore the $2.09 channel to opera- 
tion. Restoration of relay 312 closes spring 363 ayainst 
its break contact, thereby short-circuiting contenser 318 
throngh resistance 317 to dissipate the chorge stored in te 
condenser, thereby returning it to nermal iz readiness for 
the next operation. 

In case trouble develops in the $2.00 channel, it is not 
necesszry to hait operation of the BM channel since there 
will be no transfers into it from the $2.00 channel. {t 
will be noted that the 2B relay 401 in the TAM carrics a 
spring 422 ciosed aguinst its make contact ty a1 Operation 
of the relay. This extends a circuit from positive through 
the essociated lamp to negutive, to light that lamp. Posi- 
tive is also placed on termirral 422.4 to which is connected 
2 conducior leading to a $2.00 alarm relay combinaion 
similar in function to relays 312 and 343.. The $2.00 
alarm relays have been omitted from the drawings to 
avoid an unnecessary complication thereof. Since a 
$2.00 alarm affects only the $2.90 channel, details there- 
of are not necessary to a complete uaderstanding of this 
invention. 


Transfer From the Switch 10R to the S witch SOK 


Switch 102 is arranged to transfer to switch SOR for 
each $50.90 registered in switch 10R. This transfer is 
effected through the A wirer of switch 10R. tt will be 
noted that the fourth contact in the bank engaged by the 
A wiper, and the ainth contact in this bank, are connected 
together and to conductor 533. When the A wiper en- 
gages contact number four, $:0.90 will be registered in 
the switch. and transfer is neceseary upon the next opera- 
tion of the switch. When the .\ wiper is in ensacement 
with the ninth contact-in its bank, $90.00 will be regis- 
tered in the switch, and transfer again becomes necessary. 

The magnet £91 of switch LGR is Cperated ever a cir- 
cuit completed cither by cperation of the $10.60 stave 
relay 408 and cnasequent closing of spring 439 agaist 
its make contact, or through the operation of tr 
relay 412 and consequent closing of its spring 466 sy 
its make con:act. 

Assume first that with the wiper A engaging the fourth 
contact in its Sank, the $10.00 sluve cetay 303 is oper- 
ated to initiate a fGdh operation of the switch. A Circuit 
may be tracal from positive through wiper A and its 
fonrth bank contact, conductor $33, through spring 453 
and its make contact, conductor 497, conductor 344, 
through the winding of meznet £92 of switch 24K to 
negative. Magnes 302 operates over tis Circuit prepara- 
tory to advancing its wipers one siep and upon restora- 
tion of the relay “2%, magnet 362 restores and tlie regis- 
tration is thus conipiried. 

In the event that the operation of magnet 591 is eflecied 
through 2 transfer, operation of reiay 412 sloses fpriag 
453A against its make conisct, thereby extending the 
previously traced circuit through conductor $33 to con- 
ductor 497, to cperate the magnet 302. Transfer of 
$50.00 from the switch LUR to the switch FOR is thus 
accomplished. 


Transfer From the Switcit SOR to the S« itch THR 


Values are accuinulatel in the switch $02 without trans- 
fer until that switch hes taken ninecen steps, at whica 
time $959.90 will be reyisiered thevesn. At this time, the 
A wiper of switch S22 will be enzoged with its ninc- 
teenth contact, and uren the rext operation of mogret 
$02. preparaiury to registering an audiivaal $30.00 in 
switch SGR, transfer becuntes necessary. Atstume first 
that magnet $82 is opescuied Dy ano sof the 9S044) 
slave relay 499*to ecfect this resis Reluy 409 
closes spring 456.\ sysinst ity make comset. esending 
pusitive over comiuctor $34 through woper A of rwiteh 
$UR am! the nineiserth bank comiset eicigee theredy. 
Arough spring S31 und its break contase sony 333 und 
“ts breaks contact, conductor $25, throny ine sinsirg of 
maywet $03 of the switch THK lo aegaiive. Magnet 702 
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is also operated through sprity 436 and its make contact 
as before. Upon iestoration of slave relay 409, the cir- 
cuits of magnets $02 and 503 are opened and ihose mag- 
nets restored to advance their respective wipers one sicp 
to comslete the transfer. 

With wiper A of switch SOR engaging its nineteench 
contact, and the wipers of LOR engazing their fourth or 
ninth contacts. transfer from the switch 10K io the 
switch $08, and uansfer from the switch 308 to ste 
switch THR, both become necessary. User these cir- 
cumstances, magnet 301 of switch 1OR may de operated 
over the previously traced circuit through springs 453 
if registration is to be effected by the $10.09 slave relay 
$03, as ocfore. Operation of relay 308 also closes spring 
452A, cxeiending circuit from posiuve throwzh that spring 
and its make coniact, conductor 556, through the B wiper 
of the switch 10R and its fourth or ninth contacts, con- 
ductor 554, and thence over the previously traced circuit 
through the A wiper of switch 50R to the magnet 503. 
Under these circumstances, magnets 501, $02 and 503 are 
all operated preparatory to advancing their respective 
wipers one step as the magneis restore. 

In the event that ewitch LOR is to be operated because 
cf a transfer from the switches FR and 2R. transfer relay 
412 will be operated and a circuit will be extended from 
fPusitive through spiing 469A to conductor 356, thence 
over the previously traced circuit to magnet 303, operat. 
ing that magnet preparatory to advancing switch ‘THR one 
step. 

The circuit of magnet 563, as well 2s the circuit of 
mayret 502 being now completed through the operation 
of relay $42. an auxitiary holding circuit for relay “22 is 
brought into olay te insure Uiat that reiay remains oper- 
ated until magnets 502 and S€3 are fully operaicd. To 
this end, the positive on conductor S44 that operates 
magnet £02 is caended through diode S24 through 
spring £15 and its break contact to conductor 537, 
through spring 465 and its make comiact, to the winding 
of relay 442. holding that relay operaied until spring 
515 opens. {na similar manner. the positive on conduc. 
tor §55 that operatcs magnet 503 is extended through 
diode 363A, throush spring $22 and its break contact, to 
conductor $57 and thence over ihe just traced circuit to 
relay 412, this latter circuit being maintained until mag- 
net £93 is fully operated and spring $22 movcd oul of 
engagement with iis break contact. Thus it will be seen 
that transfer into switch !0R, into switch JOR, and into 
switch THR, occurring simultaneously through the op 
eration of relay $12. is completed. even though previously 
traced hokding circuits for relay 412 may have been 
opened before magnets 502 and 503 have both beconie 
fully operaicd. 


Transfer From Swiich THR to Switch TTHR 


Since each step of switch THR Jenotes the registra- 
tion of $1,600.00 in that switch, transfer to the ten 
thousands switch TTHR is necessary upon every ienth 
registration in switch THR. This is accomplished 
through the B wiper of switch THR. and hen thal wiper 
is in engagement with the ninth coniact in ts bunk and 
the A wiper of itch FOR is in engagement with the 
nineteenth contact cf its bank. transfer must occur upon 
operation of magnet of switch 30R to register another 
$50.00 therein. 

The previousiy traced circuit from the nineteenth con- 
act of the bank engaged by wiper A of the switch SOR. 
through sping $M andl its break contact, fs exie nded over 
condvctor $£5 through ibe B wiper of switch THR and 
ity ninth Sank cemtact. through the winding of magnet 
$94 10 Negative. OPeralAg iar et preparatory 10 
advancing switch PPPR one sicp. 5 ‘J ihss operaiton 
be occasioned by un operation oi traasfer relay 412 as 
expiuined before, the positive oxteneed to mugnct Sud is 
extended through diode SOSA, through spring 526 and its 
break contact, fe comiuctur $37, therciry to insure that 


x ay 


A345 


3,051,384 


17 


relay $12 will be maintained until the magnets of all 
the switches involved have $<en fully operated. 


Registering the Su of Combine Tickets 
The svstem of the prescnt invention is designed to regis- 
te the issuance of c..mbine tickets of four values. In 


FIG: 14, there is shown the first of several combine 
TIM’s in each of the four vroups. The &rit uf these ma- 


chines issues $4.90 tickers that designate $2.00 on a run” 


fer to win and $2.60 on the same runner to place. The 
$6.00 ticket machine. in addition to the win anJ place 
designation, siso designates $2.40 on the same runner to 
‘shown... The $10.00 combine TIM designates $5 on 
a runner to win and $$.0) oa that same runner to place. 
and-the $15.00 combine TIM adds thereto $5.00 on that 
runner to show. 

The combine TIM’s are connected through a sombine 
collector to combine unit. This colizcter, shown ia 
FIG. 14, duplicates ihe coliesior sown more completely 
in FIG. 3, except that a smsiler number of pairs of reiavs 
are provided siace the number of combine TIM's needed 
is not as great as the number of $2.90 TIM’s. he corn- 
bine collector is equipped with a reilex relay om. as 
shown, handles the $4.09 ard $10.00 TIM's throush its 
main chain, and the $6.09 and $15.00 TIM's throvek us 
reflex chain. This specific arrangement mi2zy be alteved 


‘ 


within the teachiags of the invention, it desired. 
Issuing a $4.00 Combine Ticket on Runner Number One 


Runner number one key 1429 in the $4.00 TIM is 
depressed and locked in operated position, and throuch 
this operation spring 1430 is closed azuinst its make ccen- 
tact. A circuit is thus extended from positive throush 
spring 1430 and its make cortact, throurh spring 1432 
and its break ccotact, through the collector stunt relay 
140! to negative, orerating thet retay. A Circuit may 
now be traced from positive on srring 1041, conductor 
1050, spring $411 and its Sreak contact, spring 1119 and 
its break contact, spring 1128 and its Freak contact, spring 
1136 and its break contact. conductor 1158, through 
spring 1410 and its make centact. to the collector start 
chain. When its turn is reached, collector relay 1502 
will be operated in the marner desezited in connection 
with relay 3uz of the $2.00 ¢allector. A circuit may 
now ke traced froin negative through the number ore 
relay 905 of the combine una, conductor 929, epring 
1429 and its make contact, through the winding of TIM 
acceptance relay (407, through spring 1431 and its break 
contact, spring 14!2 and its make contact, spring 1416 
and its break contact, thence through similar break con- 
tacts on the viher collector relays, spring 1425 and its 
break contact, spring 1420 ard its break contact. con- 
ductor 14£9. through the winding of 4B relay 1101 in the 
combine unit. conductor 1131, through resistance 1109 
to positive. Relays 905 ard 1101 opecte over this cir- 
cuit, but the inclusicn ot resistance 1109 therein pre- 
vents sufficient flow of current therein to operate accept- 
ance relay 1497 at the moment. 

Operation of relay 1191 cheers a circiit from positive. 
through spring 11130 :1d iis make contzet, throvgh the 
winding of the $+.60 slave relay M92 to newrtive. Op- 
rating that relay. At spring T11t, rolay U10l opens 
the previously traced circuit of the start ch.in of ths 
combine: collector tu stop that ceilec.or. Operation of 
relay JICL closcs a circuit from positive through soring 
1112 and its make contact. conducioe 1098, through 
combine stave relay 1007 to negalive, operating that 
relay 

Operation of relay 905 closes a ciscuit from posi 
throuzh spring 922 and its make co.act, through the 
winding of runner number one slave f:iay $06 to nogo- 
tive, operating that relsy. 

A circuit may now be traced front povitive on spring 
1OLL and its make contact, spring 1019 end its break 
contact, conductor 1031, spring 1414 and its moke con- 
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tact, conductor 1052, to start reiay 303 in the $2.90 win 
collector to negative, operating that relay. When its 
turn is reached. coliector rci.v 304 onerates in the previ- 
ously explained manncr. A circuit may now be traced 
from negative threuch 23 relay 207 in the number one 
RAM of the win pool. concucier 230, «pring 910 and 
its make contact, conductor 931, through sprinz 1017 
and its break contact. terouch the $2.00 win acceptance 
relay 1001 in the combine unit, conuvctor i 
1133 and its make contact. conuuciar W34. © 
spring 338 end its taane contact spring 344 end its break 
contact, <priny; 359 and its break cuntact. spring 357 
and its break contuct, conductor 376, through the wind- 
ing of the 2B refay 401 in the win TAM, through re- 
sistance 476 to positive. Peiays 207 and 401 operate 
over this circuit, but the inclusion of resistance 476 
therein prevents acceptunce reley LGO1 from cper sing at 
the moment. Operation of relays 267 and +04 effect 
recistration of the $2.00 in the win TAM and runner 
number one RAM in the hercindcfure described manner. 

Operation of reia}s 966 and LLGL also closes a cir- 
cuit which may be traced fiom positive, spring 1013 
and its make contact. spring 1027 and its bresk contact, 
conductor 1935, spring 1116 cid its make contact con- 
ductor 1956 to the start chain in the $2.00 place col- 
lector to a stazt relay in the piace collector associated 
with the operated $4.00 combine TIM. In FIG. i2. the 
collector is shelctoniz:d to aveid unnecessary repetition 
in the drawing. Wher its turn is reached, the collector 
relay associated with the opersted collester start relay 
is operated and comiact 1219 closed thereby. 

A circyit may now be traced from negai:ve through 
the 2B relay 91 ia the RAD number one in the piace 
poul, op and its make contest, conductor $32, 
spring 1025 its orenk consect. throuch the upper 
winding of $2.00 ploce cecepror relay 03 cf the 
combine unit. comducior 933, spr 1115 and its make 
corti.ct. ComJector 134, spring 121) and iis mee con- 
tact, through the winding of ¢ 
Place pool TAM, resietznce 2296, to positive. 


Relays 
SOL and 1262 eperats over this cireuit, but the inclu 


sion of resistumce 1296 thevcin, Prevents ofe: 
retay 1003 a: the moment. 

In the win pool. when the revistrtion is complete, 
the acknowl: ; 
sistance 476 in the heicindcfo-e ceseribed 
thereby to increase the current ow in the cireuit ‘ 
relay LOGE suficientiy to cause that relay to opersic ond 
close a holding cireuit for iiselé that may be traced from 
positive through sping 1019 and its make contest and 

a .ncing 


LOLS and its moke contist, treough the lower > 
t string 1017, reisy 1¢dL 


of the relay to negative. 
it over whieh relays 297 and 461 were 


eush 


opens the circ 
operated. restoring those relays to complete the Teyise 
ration of $2.%) in the win pool. In the place Por. upon 
completion cf the $2.00 acknowledging circut whicd 
daplicates that of the win pool. pesitive vis seetied to 
terminal 1207, iherchy sort-circuiting res 1204 
and incressing the tlow of current in the circu: 
relay 1092 e:Teleatly to cuts that rely 
close a batting circuit for itself which may 2 
from pesitive throuch spring 1012 and its make contsct 
epring i625 crd ils mike contact, through whe lower 
winsing of relay 1993 to nz i 
1903 at spriece 1925 opens 


“ r 
sircust ef relays 9ul and 
121, causinz thoss relays tu restore to compiste the 
registration of $2.%Vin the place rool. 

Relays 1601 and 1493 now ‘oth being opersies. tne 


Aowiedeing circuit mes now oo 


fits make connect. soring 1016 ent its 

thet conductor ISL. to junction 
winding OC V!94 aod resistance $109. ' Uh 2 thas Feing 
applied to bota termiir .¢ of 1.09 ob rC4its Laat fee 
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sistance and increases the flow of current through relay 

1407 sufficiently to cause that relay to operate and 

thereby initiaie- the cycle of the $4.1 combine TIM to 
sint ard issue the ticket. 

Operation of retay 1407 also opens spring 1431 the-eby 
to open the circuit over whien ceiays 1191 and 905 vere 
operated. causinz those relays and their atsoviated slave 
relays L102 and 26 rerpectively. 10 restore. At spring 
1432, relay 1407 opers the circuit of collector start relay 
1401 to restere that relay. At te end of the cycle of 
the TIM, springs 1429 and 1-5 are opened in the usual 
manner to restore the equipinent to normal. 


Registering the Sale of a $6.00 Combine on Runner 
Number One 


To do this, key 1433 in the $6.00 combine TIM is cp- 
erated and with it spring 1334 closed agrirst iis make con- 
tact to eatend a circuit from pos.iive through spring 1436 
and its break contuct to collector start relay 1401.. When 
its turn is rezched, collector relay 1352 operates as before 
and reflex relay 1406 also operates. A circuit may How 
be traced from negative through relay 995 aad over the 
previously traced circuit to conductor 939, spring 1435 
9n4 ite make conicct, throvch the winding of accepiance 
relay 1408 of the $6.00 TIM. spring 1433 and its break 


“contact, spring 1413 and its makes coniact, spring 1427 and 


its break contact, thence over the chain to spring 1421 
and its break contact, spring 1426 ard its make contact, 
conductor 1451, through the winding of $6.00 B relay 
1193 of the combine unit to positive on conductor 1131 
through resisiance 1109. Retnys 905 and Liu) cperate 
over this circuit, relay 903 cles'nz the previewsly trored 
circuit for its slave relay 925 ond re 1123 closing a cite 
cuit from positive throug! spring ULIS and its nvke con- 
tact. through the $6.00 slave relay 1194 ef the combire 
unit te © ve, operating tinct relay. At spring tis 


s 7 
and its muke contact, relay 1103 applies Positive to cen 
ductor 1993 to crerate relay 1997 <s before. At spring 
1119, reluy 1103 opens the start circuit of the combine 
coliecter to stop that colicctor as before. 

Operation of relay 1iC4 clo.es the circuit cf start relay 
303 in the $2.09 win peol collector as prev.ousiy traced. 
except that conductor i041 iy connected to conductor 1032 
through spring 1122 instead of spring isis, 

Operation of relays S44 snd 1104 clece the previously 
traced circuit through the £2.01 sin tecepiance reiny 1¢91. 
except that che connection between comluctors 1033 and 
2054 is throwsh spring 1121 and its make ¢ ict, instead 
of through spring 1113. Thus the previou 
operation of regisicring $2.C0 in the win peel is tr 

Oferation of relay 1104 closes the start cirevit of the 
place collector as previcsly tr zed. except that conduc- 
tor 1055 is cennected to conductor 1856 through spring 
1124 and its make contset, instead ef through spring Lils. 

Operation of relays 96 and 1194 also closes the ciresit 
through $2.00 pliuce accepianee relay it}, as previousty 
traced, except that the connection retween conducters 
933 and 934 is now extended through spring 1123 and its 
make contact, instesd of spring TiS. ced a registration 
of $2.09 in the place pool is cifected as before. 

A third circuit may now be traced from positive on 
spring LOLS and iis mabe conect. through snriag 1635 
and its break contact. conductor 1685, spring 1126 and 
its mike contact. conductor i037. to a start relay ja the 
$2.00 show collector assesidied with the operatd TIM 
to operate that relay. Vehton its tern is renched, the col- 
jector relay associated with thar stor relay will be operated 
and sorings 1222 closed. and a coraut may now he traced 
from negative through the 22 reiay OW3 6 the show pool. 
RAM number ane. spring Sts 5 make contact. con- 
ductor 935. spring 1433 and its br 
upper winding of rely i493, corcuctes 
aad its mune comiit conductor 1.39. 5 


its seche contuct, through the windne af Jib remy 
of the show pocl TAM, resistunce P28, to josie. 
Relays 903 and 1293 operate over this circuit, but the 
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inclusion of resistance 1203 therein prevents the opera- 
tion of relay 1005 at the moment In duc course, the 
$7.\)) acknowledging circuit uf the show pool will be com- 
pleted anal positive upped to terminal 1299, therety to 
short-circuit resistance 1298 wud increase the tlow of ci 
rent through relay 163. causing tha. reiay to operate 
end close a holding circuit for iiselt which may be traced 
from positive through spring 1014 and its rtubke coniact, 


spring (034 and its make con'act, through the lower wind: | 


ing of relay 1005 to negative. Lelays 1001, 1003 or 
1903 now being opersicd. tae conmbine acceptunce circuit 
is completed from positive through spring {036 and its 
make contact and thence over the previously traced cit- 
cuit tircugh springs i023, 1020, and 1016 to conductor 
1151, thereby to apsly positive to both terminals of resist- 
ance 1199 which increases tne flow of current through 
relay £468 suT™iewtly to cause that relay to operste aad 
initiate the operztion of the cycle of the $6.00 combine 
TIM. At spring 1435, relay 1408 opens the circuit of 
1163 and 95, causing those relays to restore and at 
springs 1436 oprn the circuit of relay (491 to cause that 
relay to resiore and thereby complete the registration of 
the $6.00 combiie vith $2.60 in the win pool, $2.99 in the 
place pool, and $2.00 in the show pool TAM 's and $2.00 
on the number one KAM"s in cach of these pools. 


Registering a $10.00 Combine Ticket on Runner Nun ‘er 
One 


Operation of key 1437 in the $10.00 combine TIM to 
eelect runner number one, ch cs a circuit from positive 
through spring 1438 ond its ke contact, spring 1449, 
through the winding of combine collector sturt relay 1403 
to negative. operating thet reiny. When its turn is reached, 
collector relay 1464 will operate and a circuit may then ce 
traced from negative through runnce number one, ry 
903, in the combine unit, over the previously traced cit- 
cuit, to concucior 930, thence through spring 1437 und 
its make contiet, through the winding of TIM 2: ance 
relay 1499 sad its bresk contact, spring 1439 and its 
break contact. sprin. 142% and ity make contact, spring 
1427 and its break contact. spring 1422 and its break 
contact. conducior 1432. through the wincings of the 1¥5 
relay 1105 in the combine unit to positive placed on cou- 
ductor 1251. through resisiance 1309. Relays 965 ard 
1105 operate over this circuit. Relay L1C3, upon operat 
ing at spring 1423 opens the pres ivusly traced start cit- 
cuit of the combine coltecter to stop that collector. At 
spring 1129 and its make cantict, relay 3105 applies posi- 
tive io conductur (S68, there>y to op relay 1007 
us before. At spring 1127 snd its make contact, relay 
1105 closes the circuit of its slave relay 1196, opsrat- 
ing that rciay. 

A circuit nay now be traced from positive throu 
spring LOLL and its make contact, spring 1023 ar:! its 
break contact. conductor 1049. through spring L131 ond 
its make contact, conductor 1061. Uirough the winding 
of start relay 693 in the BM collecior in the “in pool to 
negative, operating that reiay. When its turn is reached. 
collector relay 694 is operated and 2 circuit may now be 
traced from negstive Greugh BMB relay 206 in ine run- 
ner aumber one RAM in the win peck, conductor aSt. 
through «pring OIL oad its make contact, vonducter 949. 
spring 1921 and its Sreux contact. throngh the winding 
of refuy 1092. condretur 1562. spring 1150 and ity Make 
contact, conductor 163. snring 637 and its make con- 
tact. thence over the presiuusiy traced chain io spring 
648 nad its Breck comtact. coring 644 and its break con- 
tact. through condacter 66% through the winding of the 
§B relay $02, conductor 434. resistance 403. to positive 
Relays 296 ard 302 te over this circuit, but the in- 
cludion ef resistance 4y% therein Prevents the operstion of 
relay 12 atthe moment. 

Operation of relays 26% and sul imitates a S§.00 regis- 
tration ia the TAM and renser number ane RAM in 
the win pool in the hereinbsfors expiaired inannef. 
Upon completion of the HM acknowledging cincuit of 
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the a-n pool, resistence 485 is short-circuited as before, 
sed 2 current lowing throv.sh relay 1092 increases sufti- 
Gesve to cause that relay to opersie and close a holding 
Grout fer itself tracestic from positive through spring 
10:0 ard its make cuntact. erring 1922 and iis make cen- 
tect, through ihe lo..er winding of relay 1002 to neva- 
tse. At spring 1021. re'ay Tues opens the circuit over 
which relays 266 and 492 were operated to restore those 
refers At spring 1023, relay [902 opens the previously 
tracsd circuit of start relay 603 to restore that relay. 

Operation of relay Li96 also closes 2 circuit which 
mer 2e traced from positive ihrough spring 1013 and 
its oizke contact, spring 1031 and its breaa comtuct, con- 
ductor 1064, through spring 1133 and its make contact, 
cocd.cior 1065, to th: siurt relay in the BAL piace col- 
lector asseciated with the $10.60 combine TIM, to cp- 
eratz what relay. When its tura is reached, the associat- 
ed collector reloy operates and closes spring 1211. A 
cissuit may now be traced from negative through RMB 
reizy $92 in place pocl RAM number ene, spring 913 
and its make contact, conducior 991. spring 1929 and 
czak contsct, through the winding of combine unit 
. place accepiance relay 1094, conductor i866, spring 
1132 aad iis make contact. conductor 1467, spring i21L 
and its make contact, threugh the winding of the 3B 
rely £202 in the pice TAM, resistances 1223 to pusi- 


tikee, Relays 902 and 1202 cperwte over this circuit, but 
tas inclusion of resist..ace 1225 prevents the operation of 


rel.; 1034 at the moment. 

Creration of relays 902 and 1292 effect registration 
of = $5.90 bet in the place TAS and in the runner num- 
ter ote RAM in the p'sce gocl. fa duc course, the 
3 pool BML sckrow!s circuit is closed and posi- 
izd to terminal 1225, thereby to short-cucuit re- 
1225 to inerzase the Row of current through 
operst: that reluy. Reiay 1804 closes a beld- 
it for iiself which may be traced from positive 
spring 1¢12 and ing 139 
$ make coninet, tin g 
ta negative. At sp 1094 cpens the 
sly Ursesd start circu: Si place cellectar 
to restore that coilector, and at spring 1025 opens the 
: of relays 9¢2 aud 1292 to restore those releys and 
, complete re ion of the value of the plzce 


“uy 1042 and 1694 now being operated. the com- 
ire unit achnowledzing circuit may be traced from posi- 
“rough spring 1134 and iis mike contact, conductor 
spring 1252 and its muXe contact, spring 1924 
and its meke contact. spring 1916 and its mane contact, 
tor 1951. to ihe junction uf relay $105 and re- 
nce 1169, Urereby short-citeuiting this resistance and 
ening the current Sowing through acceptance relay 
? sufficiently to epirtte that relay. Reb 1409 in- 
3 cycle of the TiM. and at spri 1459 wpens 
cuit over which reluvs SuS and L103 were operated 
to - store these relays. At spring 1440, relay 1-09 opens 
the creuit of consbine collectcr siart relay 3403 to re- 
Stere that relay. 


se 


id 


Registration of a $15.00 Combine Ticket 
on Runner Nuniber One 


Cperation of key 1448 in the $1.00 comdine TIM 
2 circuit from «pring 1442 and its nyake centuct, 
£444 and its break coatict, throuch the wiading 
ine cuilector st. 
tay. Wher : 
dosefireides s 
wit mzy then b 
3, conductor 930, thre 
ach through the windiay 
og 1443 and its break Contest. throug’) spring 
wod ds muke contact, spamg 1423 and its Creak contact, 


sted. A ci 
J une rela 
ord °2s stake ¢ 
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spring 1428 ord its maXc contact. conductor 1433. throuth 
the winding ef whe relay 1107, conductor 151 and 
resisiance 1109 te 7 lays L107 und 985 opsrate 
over this circuit Sut the inclusion of resisinnce 1109 
therein prevenis ihe operation of relay 1420 at the mo- 
ment. 

Operation of re!zy 995 closes the circuit for ts slave re- 
ley 926, as before. Operation of reluy 1197 it spring 
1136 opens the oreviousiy traced start cireuit of tie com- 
bine colleztor to siop that colicctor. At spring 1135, 
re“uy 1127 closes the cireuit of ils slave relay 1198 to 
negative. operating that relay. 

The cireuit of rely 693 in tae BM collector in the win 
pool is now cloted. as previousiy traced, exccpt that 
conductor 1050 (s co ted to conductor 104!, through 
ing 1139 aed its mabe contact, insierd of springs 1131. 
se circuit of the ENG relay 206 and 58 relay 442 5; closed, 
as previou iraced. except thit conductor 1902 is con- 
Nested to cundusior 2463, through spring 1135 and its 
make centsct. inst2ed of springs 1129. Resisuration of 
$5.90 in the win pool is ediected ws before. 

Tite stort ciravit of the BM collector in the ptzce pool 
is closed us pr usy treced, execpt that conductor 1064 
is now connected to conductor i%5, throuzh sp 1141 
and its make cartzcn instead cf springs 1133. 

The circuit of the SMB reiey 422 ard SB relay £202 
is closed, as prev seed, evespt that cencuctor 1966 
is Connected to cer or {S67 through spring $149 aad 
ils mske contscu d of springs 1132, und recistra- 
tioa of $5.09 1 pisce pool is eTected 

A third circuit may row he traced from posit 
spriaz 115 and its mabe contact «pvt '3) and its 
break contuct. cosduster 1063. thyai i 


J th th 
2 that relay. 
ctor relay sill oper- 
A circuit may now os traced 
BMD re‘ay 94 in the show 
. Sing O15 und jos meke con 
i637 amd ts break contact, 
the $5.00 show ceceptanee 
spring $142 and i's nmiake 
contact, cond: . rig 1253 and its make con- 
tact, throuch $3 rei.y £204 of. the show cool TAM 
and resisturse 1227 to positive, Bolays 904 ond 2204 
ae Over this crewt, bet the inclusion of resistance 
herein prevents eperation ef reiuy £566 at the mo- 


in the DM show 
comiine TiM, te 
In duz course 
ate and clos: sp 
from r 
pos! RA 
fact. cor. 
srough the upre 
relay 10S, ¢ 


. 


" 


ion of $$.°0 ta the show pool TAM and se- 
Tocied spuw poo! RAM fs thes initiated and in due cuurse 
iti S30 terminal 1228 tu short-circuit re- 
Deredy incre the current low through 
relay Muh susistcndy to esse that relay to operate. 
Relay 1006 closes a he'ding circuit for itself traceable 
from positive Uhreveh spring 1914 and its make contact, 
Spring 1933 und is make contact. through the lower wind- 
ing of the relay to Regative, and at srring 1037 opens the 
circuit of relays 904 ard 1204, permitting these relays to 
restore and 2t spr.nz 1039 opens the start circuit of the 
BM show collector. permitting that collecter to restore. 
Relays 1002, 1094 ard 1906 now being operated, the 
combing acknowled ier circuit muy be iraced from posi- 
tive throurb eprirs Indi und its make contact, thence over 
the previo: traced circuit theough the respective make 
contacts of 51 g> LU32. 1024 and 1v16. io conductor 
JIS], theresy to appv wosiiive to both terininals ef resist 
unce TINY, shurtaiiceting that resis'aace wo inercase the 
flow of current threvch relay 1410 sitlicicnily to cause 
that reiay to oncrete utd initigie a evcle of the $15.00 
TIM. At spei 
which relays ¥ 


1443 celay 1410 opens the circuit over 
anf L107 were of eruical, thereby to re- 
store those relays, and st spring M444. reiuy 1410 opens 
the circuit of WM cudievtor siart reluy 1405 to permit tbat 
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telay to restore and thereby restore the combine unit io 
pormal. 


Indication of Dollar Values Registered in the System 


The toialisator of the present invention is oftentimes 
used in connection with indicator boards, usually referred 
to as “inield boards,” upon which are displayed the dvilar 
value of the sum registered in the TAM and the sums 
teyistered in the varigus KAM's in exch pool at the mo- 
ment. Thus the patrozs of the tract: are apprised of the 
values in the various pools and upon ezch runner therein. 
The indicators shown are of known type, consisting of 
banks of lamps, cach bunk coniaining 24 lamps which are 
lighted ia various combinations to indicate a digit. The 
lamps cre cortroiled by five relays. two of which must be 
Operated to cflect an indicaiion. The five relavs of each 
digit are controlled direetly from the banks of the corre- 
sponding register switch. 

At regular intervals, usually $0 seconds, the timer, FIG. 
12, operates to erase the indication then showing and to 
Teset the indicators to indicate the values then regis‘ered 
in the TAM and RAM's. 

As sbown, the timer rotates cams A and B in the di- 
rection indicated by the arrows. Ihe dwell on cam A 
Operates springs 1224 and 1225 to move them out of en- 
Basement with their resreciive break contacts. As will 
be seea in FIG. 4, operation of spring 1224 cut of en- 
Gagemenc with its break contact remeves positive from 
spricg 320 and hence fromm start conductor 375 of the 
$2.00 col!zctor to stop operations over the $2.00 channel. 
Spring 1225 removes positive from the chuin of centacts 
leading to start condneier 483 cf the RM collector thereby 
to siep cperations over the BM channel. 

A moment after operations have thus been stopped 
over both chains, com B moves spring 1216 out of cn- 
gagemen: with its break contact and into engagement with 
its make contact. Povitive is thus removed from condue- 
tor 1221A to release the operated indicator reiays and 
thereby erase the values thea indicuted. Application of 
Positive to the make contact of sprints 1215 applies posi- 
tive to conductor 1222 which is cortesied to conductors 
730 and 731, FIG. 7. A circuit is thus extended to relays 
704 and 801. opersting those relays. Conductor 1222 also 
extends a circuit to the indicator relays in each RAM 
which, such as relay 208%, FIG. 2. operates thove relays. 

Cam B maintains spring 1216 ia engagement with its 
make contact for a short interval. usually about one sec- 
ond, during which interval the indicators are reeet to show 
the new values and at the end of which soring 1216 re- 
applies positive to conducior 12214 to maintain that indi- 
cation. 

Cam A then restores springs 1224 2nd 1225 into er- 

sement with their respeciive break contacts theepy ts 
restore positive on cullecior start concuciors 373 and 443 
$0 that operations may he resumed over buth channels. 

In ihe drawings the equipment in ihe win poo! is shown, 
The pisce and show pools. indicated diagrammatically 
in FIG. 12, duplicate the «ia POOL ecauirment and the 
timer extends cirenits to these pools se that indications of 
the values registered thersin are changed sinwituncousiy 
with the win pool indications. 

Indication of the units digit of the.<sum registered in 
the TAM is contretied jeinily by the ewitzhes €R and 2R. 
Operation of relay 794 arrties Posiiis? to wipers E and F 
throush springs 714 and 712, Te-pocusely. If there are 
odd numbers of $5.00 resisiracions in switch SR, the wipe 
ers thercof wiil be encased with an old-aurabered cortact 
in their cevpective banks. Under these circumstances, 
wiper E of switch §K is connected to wiper C of «witch 
2R and wiper F uf switch SR is cunrscted to wiper D of 
switch 22. The units digit to be ieuicuicd wll thus be 
$5.00 pius $2.00 fur each step that the switch 2R has 
tuken. Under these circunistances, circuits will be com- 
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pleted acco: Jing to. the following table, to indicate the 
digit values shown: 


$k ON ODD-NUMBERED CONTACTS 


3 oa Contacts Claws Closes Mics 
Ciremet Crreuit Displayed 
to Keley ty Keisy 


3 OD Bde BD ne 
SCUEAWUYeEYeU 
eer ouweuror~ 


When switch §R is in its home position, or has taken 
an even number of steps therefrom, indicating zero, or an 
even number of $5.00 transactions registered in the switch, 
its Wiper E will be connected to wiper E of the 2R switch, 
and its wiper F to the F wiper thereof. Unit digit indica- 
tion will then consist of zero from the resisier SR plus 
$2.00 for each step switch 2R Aas taken, and ibe indica- 
tion will be as follows: 


SR ON EVEN-NUMBEXED CONTACTS 
a ieesyttenentistainipestustnnenetinmunifutnansenemenanimens 
Wiper E Vipere 


of JR of 2R Units 
Closes Cinses Dizis 
Ctreut Cireuit Lispiared 


to Re'sy to Relay 


Cee td eed 
Oe eT 
SBFA+nwNORQew 


—— 


The tens dit of the sum to be indicated is controlled 
joinsiy through wipers R and C of the switch £9R, and 
wipers C, D, Zand Fef the switch 10R. The tens indica- 
tion is accomzlixhed as foilows: 

With switch 302 oa an odd-numbered contact denoting 
an old number of $50.00 registrations therein, B Wiper 
on $9R connects to C wiper on 10R, and C Wiper on SOR 
connects to D winer on IPR. 

Tens digit indications are then controlled as follows: 


essen ener 


C Winer | D Wiper Tens 

SW WR on Cuowacts Cioms Class Divit 
Chenit Citeuit Displayed 
to Keluy to ielay 


“aun 
One 


Ne 


With 10R on 4, transfer occurs on next Step and in- 
diction control is transferred ead B vy iper on S9R con- 
nects to E wiper on WR, and C wiper on SOR connects 
to F wiper on 108, and indication continues: 


E Wiper | F Wiper | Treas 
SW I0R on Conia.‘ts Closes Chews | Piste 
Cirestit | Cirouit: + Di-p'aved 
ty Kelas j to Kelay | 
3 4 9 
1 5 1 
a $ 2 
3 2 3 
t | 2 o 


SL a 


; 25 
Transfer again occurs as NR moves into its tenth step 
pesition and indicstien reverts to wipers C and D on 10R. 


—E — 
| CWiper | D Wipe: | Tens 
TOR on Contact Claws Chicet The 28 
Cire veut | Dipered 
w Relay t che : 
a | 
Ricci menial 2 | 4 | s 


eS 


With 50R on even-numbered contacts denoting an even 
number of $50.00 regisircticns therein, B wiper cn suR 
connects to E wiper on 10R, aad C wiper on S0R con- 
nects to F wiper oa JOR. 

Thea with: 


= Wiper | F Wiper Tens 


WR on Contscts Clons Chas Disit 
Circuit Circuit Dirpiayed 
to Relay to Relay 
NN 


1 

. 3 

3 

en 1 


; 


een 


I 


transfer occurs on next step of 10R and indication control 
shifts to wiper C and D of 10R: 


C Wiper | D Wiper Tens 
WR on Contacts Clones Cinses Dict 
Cireuit Cireust | Dispused 
to Kelsay 
$ s 
4 6 
3 7 
4 | 8 
4 9 


Transfer again occurs ond indication control reverts to 

wipers © and F of 10R: 

—_— 

E Wiper | F Wiper 

Closet Closes Ters 

Circtt Cm Din 

te Keiay | to Keluy } Displayed 

eoenes ; 4 C) 
| | 


—————— 


WR on Contact 


The hundreds digit indication is controlicd through 
tis E and F wipers of the switch S0i, indicaior relays 
being operated to indicate digits in accordance with the 
following table: 


! 
: E Wiper | F Miner | ilu beds 
| Cree | Cleese bist 
SOR ca Contacts Cisvuit | Circuit Displas ed 
to eluy ty Mieky 


| 
| 
| 


WEEK HME EEK K EKER MY 
Oe PoP SS HNNNEGE EEE 
oc Oauins OCS e HENNE KO 


Switch 5UR takes one sicp for cach $50.69 registered 
and if wil te noted that the hundreds + igit indicator is 
changed on every second scp uf the saitch. 

The thousands digit of the sum to be indicaicd is con 
trolled through the OM and E vipers of tie THR switch, 


30 


45 


50 


55 


co 


65 


70 


75 
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the indicator retays being opsrated ia accordance with 
the following table: 


———— ere 


D Wiper | E Wiper | Tho 


TITR on Contacts Clea Chines Diztt 
Circutt Cireust | Mtapinyed 
to Relay | to Keay 


Ca 


ever erwer | 
ee eve nnn 
soe 4eereuen~ 


——- 


The ten thousands digit of the sum to be indicated is 
contiolled through the E and F wipers of the switc 
TITER. This switch contains twenty coctacts in each of 
its banks, zithough cnly ten contacts are needed for the 
ten thousand digit indication, contacts 1 aad 11, 2 and 12, 
etc., being multipled together as indicated, and the value 
of this digit being controlled in accordance with the fo'- 
lowing table: 


FWVine 

TTUR on Contscts Chores 
Circuit 
to Kelay 


i| 6 1 
3j s 2 
3! 2 3 
1} 2 ‘ 
S| 2 5 
1} i 4 
1 3 7 
$ ‘ A 
2 ‘ 9 
3 4 0 


The one hundred thousand digit ef the value to be indi- 
cated is controlled through the C and DD wipers of the 
switch TTHR. It will be noted that these wipers are 
singic-ended wipers, spaced ix0° apart, which ia efect 
makes ihe switch FFHR a 40-point swish. During the 
first ten steps of switch TTER, 29 100,900 digit appe2ss 
in the sum 0 be ladicaed, and the contacts engaged by 
wiser C of this switch remain open. With the wiper © 
ing contacts 10 to 19, inciusive, of its bunk, during 
each indicatiun cycle positive will De et aued to the first 
and fifth conductors leading into tne 1v0,000 indicator, 
theteby to uperaie the first and fifih relays therein to 
set that indicator to indicate digit 1. Duriag "he second 
ten steps, Wiper D engages contacts 1 to 9 in its bank. 
During each indication cy -!e, positive will de placed upon 
conductors 3 and 3 te get the 190,900 indicator to indi- 
cate digit 2. When wiper D engages contscts 19 to 19 
in its bank. positive is placed upoa condaciors 2 und 3 
to st the 160,04) indicator to indicate Gigit 3. Thus a 
maximum of 6.00.4), plus the indication of the lower 
value Cigits, is is most that can be re istered and indi- 
ested in the system shown. 

In FIG. Ll, there is stiown a diagrim of the position 
of exch of thet v-four (2+) lamps conmstuuting an indi- 
cator for 2 sincie digit. Im FIG: 13. the live relays by 
which the tens cigit fy cuntrovcd are so 38 
the circuits by which cpmropriute lunps are iynted tn ue- 
cordance with the cove indicated in F/G. 15 to form the 
various digits. The detuls of this arrangement sre well 
known to these skbled in she art, fas been shown sod 
deseribed in the Jubastua Patent 2,563,051, issued vo pust 

cat telzrence is here muale for thore 


7, 19S], to wheh p 
details. Ut iy suiiicheat to note herein that the digits re 
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formed hy operation of the relay specified and canse- 


quent lighting of the lamp specified im the following tuble: 


sant | AIZM HY BmWIiwws 
land § iA 
Rac s oie 17 2.72 2. 
Junta! nt ee ee 
2 amet 2 ty 1419 OG 
evils] 4 UL 36.9. 23. 22 17. 
lawi4 | 22.5 q 4. We 1. 10, 
Lant3 | 2 ahe Sabet 
vorcacececocoe} 49h S| 2.3.5 30. 16 ar Zh Se de. 3.10.5 
coewccsccccce! 26014 | £4. a 11.32 lov. 3. 


Se ee nel 

The switch bank and wiper arrangemenis in the TAM, 
and the indicstors associated therewith, ae duplicated in 
each RAM, and during un indication cycle each RAM 
indication is chunged simultaneousiy with the changing 
of the TAM indication. 


Special Indication 


Some racetracks are not equipepd with infield boards 
upon which are displayed the collar value of the sums 
registered in cach pool and the individual runners therein, 
but rather these tracks dispiay only the probable odds in 
the win pool. To permit use of the totslisator system of 
the present inveation at a irack of this kind, special indi- 
cation arrangements ars provided. 

In the computing room of the track is a miniature indi- 
cator 1230 having a S-rciay combination for each digit, 
the same as the infield bourd indicators previously de- 
scribed. In the drawings, or!y ths units disit indicator 
of ihe miniaure indicitor is shown, to avoid an unneces- 
sary complication of the druwing. Also, in the computing 
room, is a miniature in:ticstor selector key box 1231 con- 
tuining a key for the TAM and each RAM in the win 
pool, When it is ¢csired to set up un the miniature ind- 
cators the sum registered in the win pool T“M, tue 
operation is as follows. 

Key 1252, associate: with the TAM, is depressed and 
places positive on conductor 1233, thereby closing a cir- 
cuit through relay 705 to negative, ans through relay 1295 
to negative, and relays 1301 und 1302 to negative, op- 
erating those relays. 

Relay 79S closes springs 717 zguinst its make contact 
thereby closing a circuit from positive through spring Ta 
and its breck contact, <pring 536 and its break contact, 
spring 719 and its nmke ceatsct, io conductor 1235, and 
thence through indication sluve retny 414 and resistance 
1223 to negative. If at the moment none of the suave 
relays in the TAM are operated, relay 414 operates ond 
closes circuits of indication relays 704 and 841, by plac- 
ing positive on conductors 730 and 731 tu operate those 
relays. Positive is thus paced on the indication leads 
and extensied through proper ones of sprites 2%7 to 
1221, inclusive, to oper: te the relays in the muniature ine 
dicztor 1230 in the hereinbefore described manner. Cp 
eration of these miniature relays exteads this positive to 
conductor 1234, therehy exiending w circuit Cirough the 
winding of relay 706 to nective, opsrating that relay. At 
spring 713, relay 706 o>z wee previously cloced 
to relay 414, permitting shat relay to restore and thereby 
restore the TAM to nermal operation. Spring 713 mov- 
ing into engagement with its make contact extends posi- 
tive from «pring 717 uns ity make contact to conductor 
1234, thereby to maint.ia operated the operaied reltys 
in the miniature indiccier 1230, novsitietagding that the 
Cifeuits over Which theee relays were enerized are epened 
by the resierution of ivisy 414. So tong us key 1232 is 
maintained opersted, tbe indic.tion ef the value of the 
sum registered im the TAM will be Mmuwintained oa the 
minisure indicators. 

ft will be noied thet spring 536 is a-.spring on the 
$100.00 slave relay $US of the TAM, this spimg being 
shown ‘letached from its rciay to permit simplification of 
the drawings. ‘Thus should iclay $65 be eperaied at the 
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23 
moment when key 1232 és operated, the above traced 
circuit to relay 414 is net cloud until relay £05 restores. 
The sum tins registered ia the TAM being noted, key 
1232 is released to restore the indicztor to nortaal, and 
key 1235 may be opersted to elect KAM number onc. 

Each cf the RAM’s contains a relay similar to 795, 
and upoa eperstion of key 1237 such relay is Operuied 
Over a Circuit dupicauny that Of reluy 705, and closed by 
movement of key 1237 into ergugement with its make 
contact. Positive is thus appiieu by springs corresponding 
to 717 of the circuit previously traced, through springs 
718 and $36, and thence over conductor 1236 leading to 
the RAM’s, and in RAM number one a spring correspond- 
ing to 719 will be closed against its make cont: ~ to cc 
tend 2% circuit to the indicaiiua siave relay of 1 {. 
Condvctor 1234 is multiplied to all RAMs, so (hai yon 
operation of the indicator relays and consequer® | ag 
of positive on this conductor, a relay in the RAM -or- 
responding to 706 is operated and positive thereby placed 
upen conductor 1234 to hold the operated miniature in- 
dicator relays in operaied position so long as key 1237 
remains opercted. The sum rezistered on runner number 
one chus being inticcted, the odds can be computed and 
dispiayed in known manner. 

The (orcsving eperation is repsited until the probable 
odds on all runners are indicated. {in view of the time 
consumed in computing the odds. and due to the fact 
that the sum: registered in the TAM is constantly chang- 
ing, frequently st a rapid rate, the caiculators may fe- 
check the value registered in the TAM between successive 
checking of the RAM valucs, se that the probable odds 
indicated will be as sccurate as possiole. 


Reset 


In the drowings the varicus switches are sown in 
their normal or home pesisien. At the end of a Face, 
it ip necessary to return these swiiches to theie hore posi- 
tion in preparation for registrations of sules in the suc- 
ceeding race. To this end. key 473 is operated to extend 
a circuit from positive through reset relay 413 in the 
TAM and corresponding relays in the RAM’s. Key 473 
is shown in juxtaposiion to the win pool TAM for con- 
venience of iliustration: however. this key or its equiva- 
lent will ordinarily ke lotated en ihe control panel of 
the sysierm and vron being operated will extend reset 
circuits to ct] TAM’s aad RAM's in the system, either 
directly as shown of idrough suituhle reiays. 

Ogeraticn of ret.y 313 closes spring 474 against its 
make contact. thereby placing positive upon the A wiper 
of switch 38. It will Gz noted that all of the bank con- 
tacts. except the tenth in the bank engaged by the A 
wiper, are miuitipied her ard connected through 
spring 710 and its bre ontact, throuth the winding of 
magnet 701 to negative. thereby operating that magact 
which opens springs T1€. peratisiing the magaet to restore 
and step the wipers of switch SR forward one sicp. This 
operation continues in 2 buzzerlike fashion until wiper A 
cnenges its tenth back contact and comes to rest in its 
home position. 

Orerztien of relay 414 also cleses spring 475 and its 
make contuct, thercty extending a circuit from positive 
through the A wiper of the switch 2R and the multipled 
together bank contscis tercof, over conductor 460, 
whrovegh spring TH and iis trek contact, through the 
windings of mannet 742 to nesative. operating that magnet 
which epens iy oan occult at spring Til and operates 
jn buazerliang faWer to cdvence the wipers of wwritch 
IR to the deme position of the switch. 
ation of relay $13 clo cloves springs £28 and 
cir respective mwke contscts. spring $29 
it froma positive on wiper A of switch 
wh the fet. scsond, third, fifth, sith, seventh 


spring $29 sid is M.be Comiict. spring $13 and its break 


contact, thence threvgh the winding of magnet Sut to 


| 
| 
| 
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negative, operating that magnet which opens its own 
circuit at spring $13 and operates in buzzerttike fachion to 
advance wiper A into engascment with either the fourth 
or ninth contoct in its bank. The circuit is then closed, 
throuch wiper A and one of these contacts, conducior 
$53, through spring 528 and its make contact. spring S13 
and its make contact, throuch the magnet $1 to nega- 
tive, operating that magnet.. This operation, through 
sprinyzs $28 and $29 continues umil wiper A reaches its 
home position. 

Operation of relay 413 also closes springs £20. 531 and 
$32 against their respective make vontacts, and a circuit 
may be traced from positive on spring 517 thzeush its 
break contact, spring £30 and its muke cortact, throuch 
the A wiper of switch 59R and the miuitipled together 
contacts 1 to 18 therein, spring £32 and its make contact, 
through the winding of magnet $42 to negative, operat- 
ing that magnet which opens its own’ circuit at spring 
$17. The magnet operates in buzzerlike fachior io ad- 
vance the switch wipers until contact 19 is engaged, ot 
which time the circuit previously traced to the A wiper 
extends to spring $3! and its make comtact. and thence 
through magnet 502 to negative, oferating that magnet 
an additional tin.: to advance the wipers into engagement 
with the iwentieth or home position contact of switch 
SOR. 

Operation of relay 413 also closes sprimg $33 acainst 
its make contact, and a circu't mav be traced from 
positive on the A wiper of the switzh THR, the multipled 
together contacts engaged thereby, conducter F460. throush 
spring 535 and its break contact, spring 533 and its make 
contact, conductor $55, throwch the mognet 703 to nega- 
tive, operating that magnet which opens its own circvit 
at §35. he avignet operates in buzzerlike inshion to 
advance its wipers to the tenth or home: position contacts 
in their banks. 

Operation of cclay 413 closes spring 534 : 
make contact, thereby closing a circuit from positi 
through wiper A if the switch hus tuken less than twenty 
stegs, through the nuultipled together contacts ensaged 
by wiper 8, spring $34 and its make contact. sprii 
and its break contuct, through th ding of maznet 504 
to negative, oper ay i ens ite own 
circuit at springs 527 and opercte b inc fashion 
until wiper 8 is moved into engzgement with wz muld- 
pled together centucts engaged thereby, cnt until wiper 
B moves into the twenticth or home pusition contact of 
its bank. 

Through the furegoing operation. the switches of the 
TAM are restored to normcl in resdiness ter a neat on- 
eration and simultaneously the switches in ths various 
RAMs are restored to normai in a similar manner. 


Conelusiun 


From the foregoing it will ve apparent the ¢ 
isator system of the present invention is copsd'c cf | 
used in conjunction with a substantial aumber of ti 
machines in each cvol: that it is a wwo-chontl sy 
capable of accepting trersictions over Sesh chan 
simultaneously. Transfers ure mode from the lower 
valus registers to the nent higher vo’ .e regisser when 
necessary, ard provisions are made for preven:'cy loss 
of such iranicrs should the hoe vulue register be ia 
operation at the moment trausier Cecomes mesmsury. 

he adding msciines of the resent inverticn are 
simplified by combining in the total sdding muvhine as 
nich of the contro! es .ipiment as posable, wth eoult 
that the individu. l reaner adding minchines, which are 
more nunicrous in the system. are simp! fed and heave 
less costiy to Sui! ansport and miaintan, 

The system is adanied to Fe used in cori on with 
indicators of known design, thosé indicators Seing s2t 
by clecuits extending directly through ous wiesrs and 
bank contects of Uie register switches and without the 


intervention cf register relays. “Whe systems is aio cdanted 
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for use with miniature ‘ndicators at installations where 
infie'! Loards arz not avaiicbdle. 

While 1 have chusen to ‘Illustrate my inventio 
showing and describing a preferred embodiment of 
have done so oy way of example only, as there ure ms 
modificotions and aduptauoms which can be made by 
one skilled in tae art within the teachings of the invention. 

Having thus complied with the statutes and shown and 
described a preferred embodiment of my invention, what 
I consider acw ind desire to have protected by Letters 
Patent is posted out in the eprended claims. 

What I claim is: 

1. In a totalisator system, a total adding machine con- 
taining two, five, ten, fifty and one hundred unit accept- 
ance relays; a plurality of ticket issuing machines ar- 
ranged to issue wo unit tickcts, a plurality of machines 
for issuing five unit tickets, a plurality of machines for 
issuing ten wait tickets, a plurality of macizines for issuing 
fifty unit tickets, and a plurality of machiues for issuing 
one hundred unit tickets; a first collecter having a main 
and a reSex chain; means responsive to an operation of 
a two unit ticket machine for cperating the coilector to 
esiablish a conneciion from the two wait acceptance relay 
to Ue operated ticket machine through cither of the two 
coilecier chains; a second cullecior having a main and a 
retiex chain; means respoasive to aa operation of a five 
unit ticket machine for operating ihe sccond collector to 
esiabiich a conicction from the five unit acceptance relay 
over the main chain of that collector ty the operated 

st mashing; and means responsive to an eperation of 

et machine i: the group corsisting cf the ten, the 

ty, and the one hundred unit rnechines for operating he 

second collector to-extend a ci cuit from the acceptance 

ending to the operated ticket machine. over 

the reviex chain of that collector to the operated iicket 
machine. 

2. Ia a totalisator system; an adding machine; a first 
group of ticket iswing machines; a second group of 
ticket issuing machines; a covector; a plurality of start 
relays in suid coilecior, ome for cach ticket machine in 
the first croup and a correspoaving ticket machine in the 
seccad group; a collector r assuciatadl with cach one 
of said start re!nys: means responsive to the somultancots 
operstion of a piurrality ef suid etart relays throt simul- 
lanecus Cpersion of the associated ticket machines for 
orerating the collector rela,s astociaied! with the operated 
Start relays ore ata time } fovred sequenes, io esitd- 
lish connections between ¢ and operated 
ticket minchines in the first group of 
on: at a time in sequence, and then re-operating said 
collector relays in the sane preferred sequence to estad- 
lish cunnections Yctween adding riachine and operzted 
ticket machines in the ¢.cuad g7oug one ata time in the 
same scquence. 

3. In a totstinutor systert; an adcing machine; a first 
group of ticket issuing machines; a second group of ticket 
issuing wvachines; a collector; means in suis collector 

¢ fo ths eperstion ef the vicket machines of the 
wronn foe eablishing a cetaciion between said 
adding maching ead ihe operated ticket machines in said 
fTOvp, One st a tinve a seqvercs; means in each ticket 
wichine for Frest.ine its connection to the sduding ima. 
chine: a redex relay in said collecter: means for opera 
iag said relay after the conneciion wo the hist opera ed 
ticket machire fa said Gest group has been broken, suid 
seams in scid cuilecior then being reeperated 10 esiat- 


vp one at a 
2 operand. 


Operated ti es in the «cond 
litre im sequence: reset mrcamy in a hb ded 


after the enanection to the lost uperuttd ticket machite 


nthe swcur oud has Peon roves, to remote sad refen 
relay to novawil ard ihereby render sand collector again 
scesssible (9 Operated wi machines in the tiret group. 

3. Ta a ton. an adding machine: a first 


group of ticket tsting maciines; a secoml group of ticks 
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31 
issuing machines; a collector; 2 start relay in said collector 
for cach ticket machine in the dust group aru clo fora 
F in the second croup; a cel- 

lector re!ay associated with cach sfs7 wiley menas in 
each ticket machine for o iated sicrt 
relay; means responsive [0 w sttuteseous Session of a 
plurality of said siart relays for ep:7 ating it associnied 
collectur relays one at a time in preferre ot] order; means 
Tespunsive to the operation of cach co! 
momenisiily estac!.siving a conn. cison between the ‘suding 
machias and ih. : wire 
ciated with tbat coilecter relay; a retlex relay; means 
for operating said reiiex reiay after a conucciion io the 
last operate! ticket 1 s in the first group hes teen 
made and broken; meus responsive to the operation of 
said reticx relay for re-upersiing the coilecior relays one 
at a lime in seid preferred order 10 monenianiy ¢tao- 
lish a connection between the iota! adcieg ms st 
the eperaicd ticket im: shines in the second grosp; a eect 
relay in said collector; mwais for operating said reset relay 
afier the coancction to the last Uchet machine in the 
second group has been mace aad broken; ard wnecns re- 
sponsive to an operation of said reset relay for restoring 
said retex reiay theredy to remter ssid cullscior relays 
avaitable to the ticket machincs in said first group. 
* §. In a totalisator sysicin; a coiccier; ty of 
ticket machines atirange! in two groups; a plura! ity of 
start relays, one commen to coch ticket meshins in the 
first of said groups and to a corresponding b. het mas 
in the second of szid groups; a collector relay for ¢ 
start relay; an adding mcchime; means ia ech tiet 
machine for oper ding the atscciuted start retay; a chain 
circuit in the coilector energized by the oper-tion of a 

start relay and extenJed to the assovinied Cosiector re‘ay 
to opersie thet relay; a circuit mens crxscnaiig from said 
addiag machine to a niin cain of ; 
tacts on said collector hedesdy theace “hrovgh tt 
open contacts an the cperaied coilee.ur reiay (0 the asso- 
ciated ticket machine ia the firat gievp lo connect that 
ticket machine to the adding machine; mmsans ia the 
adding macaine for de-cnergizing sind 4 2 
chain circuit thereby :o stop the ceilce.ur, meats in uh 
ticket machine for opening suid circu co wr ee 7 ma- 
chins therzby to resiers it unt io ei4e Sid first 
mentioned chain circuit; a reiex reisy in yer cullecior; 
reflex conirol relay meaas in said covector opernicd upoa 
said re-erersization of said chain cucuit to eperite se id 
refiex relcy; c oe" On suid reilex relay opened ty its 
operation to Uiscunrect suid circust means fio said maia 
chain; a reficx chain of normally closed Comiacis 1it Su: et | 
collector; contacts cn said reflex relay closed oy its opera- 
tion to connect said circuit mezns to sid reiiex chain; 
and contacts on the oreraied collector resay ciosed there- 
by to extend said redex chy sin to the associated tichet mit- 
chine in the second group thereby to conacet it fo said 
adding machine. 

6. In a tutulisaior sysiem; win end pises pool ¢ 
ment each cowrt » 2 iwtel edding machire, 2 plus 
of runiver acding « nos, and collecter menist a ply 
ity of tichet mst dtu isso Uichets e2 
a prefetermincd ery is to be reytste ced 
part in ere of sad id 
plurality of 0 


2 COmscior; Mm to Cle Ot i 

a twhet machine Key for vfs the combine ee or 
to estubiist a cirecit adiag in sesivs Ur v ine 
selected runner sclesuae relay. the beet ile: yee tt 
; schogthes ee} Me Ut 4 


ance reluy end . ead Sats 
to the vil: 


afrenged io is 
ing relays Opstutimy 

sto the OneralioN OF suid fo Mer eae Vee oe 
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in both pools, which cirenits extead through correszond- 
ag acces! s¢ relevs in the cumbdine unit to ime total 
adding machises i both pools thereby to effect re 
23 in a neols. stid cumbing acceptance fsiays 
ating uger escapletion ei said registraiions; an 
Vries? in circuit ia said combine unit clesed Uy the 
ation oi both row! accepiance relays therein to op .- 
Met meechize acceptance relay: and ceniacis on 
lars tarouzh winch the circuit of the 

contacts cre opensd Dy ibe 2reratica 

ys te resture the equipment te norrr.a!. 

7. A totatisuior system as spzciied in claim 4. ia 
which the operaed ticket machine is arranged to issus 
four urit value tskets. cf which value two unit 

15 Pofistered in cack of said pocls. 

& A sotrks fc orvstem as specified in claim 4, ia 
which tne uparsted ket machine is arranged to i 
ton ucit value tickets, of which value five uauts are resis- 
tered in each of said poois. 

29. A fetniisator sysicim as spe cified in claim 6, i 
circuit over veinich the rvnacr and vatue se! 
re be omg includes a resistance and in whic! 
<q circuit clesze by the cpera- 
th ood tezemtance rclavs in the combine unit 
5 shorteirenits that resissance to increase the current flow- 
ing throurh the ticket machine acceptaace relay therely 
to operate that reisy. 

10. A tuialissier system as specified in claim 6, in 

y the circuiis from the combine unit to the toul 
39 addiag machi: extended thereto by whe 


er 


‘ 


Coextur IC: t pero 
MN. Jaa te 

ment enc! 
ins mach 

$5 stitiged to issue tickets cf a great sdisesarade value. which 
Vale's is ‘oO be revisiered part ia essh of suid pools 3 on 
Pussptanss yelov onda pivralicy of runner seiectirg Leys 

i ichet machine; a combine co agg a combine 


for each « 


Ce reniy 


resmensve ty the epevstion ef a ticket 
said comitine culiestor to es 
runner scicciins relay corres?. 
repel bember Telay in th 
ng reley corres; 
that ticket muaciive is : 
volue scle 
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tuts! rinchine to operate said adarag 

nes and (nen emerate szid acceptance relay: ’ 
lion of sid romner any! va g 
Nishing a civett fom tie seiceted runaer add 
plriee foci. 2 
unit. thra 


Z machine 
s¢ pocl acesptonce relay in the 
— poul cvilccior mesas to 
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te suid pince po acoss 
ying circuit in sais 
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relays for each pool; a combine collector; means respon- 
sive to the operation of a ticket mschins hey for operat- 
ing said combine collector > > rbiish a circuit exiend- 
ing in series through the selected runner sclecting relay, 
the acceptance relay in the fighet inachine conteming toe 
Operated key and ihe vaisie selecting relay corresponding 
to the predeternuned value of tickets issued by that mae 
chine, said runner selecting and value relays operaunz 
over said circuit; means respomave to the ope auon of 
the runner celecting and value relays for closing circuits 
to the selected runner ade'ing asachines in cach pool, 
which circuits extend througn corresponding fool avcept- 
ance -relays in the coindine umt to the total addirg 
machines in each pool, theieby to effect registiations in 
the three pools, said combine unit acceptunce relays 
operating upon completion of said registrations, an 
acknowledging circuit in said combine unit closed by the 
operation of ths three pool acceptance relays thercin to 
operate the ticket machine acceptance relay; and con- 
tacts on said acceptance relays through which the circuit 
of the relay extends, which contacts are upencd by the 
operation uf ihe relays to restore the equipment to nor- 
mal ' 

13. A totalisator system as specified in claim i4, in 
which the operated ticket machine is arranged to issue 
six unit value tickets, of which value two unis are regis- 
tered in each of the three pools. . 

14. A totalisator system as specified in claim 12, in 
which the operated ticket machine is arranged to issue 
fifteen unit value tiers. of which value five units are 
registered ineacho. iar * pools. 

1S. A totalissto s specificd in claim 12, in 
which the circuit 0 whch the cunner and value seiect- 
ing relays are operate! includes a resistance and in 
which the combine uait acknowledging circuit closed by 
the operetion of the t peal acceptance relays in the 
combine short-cireuits that resistance to increase the cur- 


. rent flowing through the ticket machine acceptance relay 


thereby to operate that rela 

16. A totalisutor system as specified in claim 12, in 
which the circuits from she combine unit to the total 
adding machine in each of the threz pools is extended 
thereto by the collector means in that pool. 

17. In 2 totalisator system; win, place and show pool 
equipment cach comprising: total and individual runner 
adding machines and coliector means: ticket miuchines 
each arranged to issite tickets of 2 predetermined vulue 
which is to be registered part in.each of suid pools; an 
acceptance relay and a plurality of runner selecting keys 
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in each ticket machine; a combine collector; a combine 
unit contuining ruaner selecting relays, Valle seicct.ng 
relays, and an acceptance relay for each of said pocls; 
means responsive ty the operation of a ticket mavhine 
hey for operarne sant comping collector to estarlisa a 
Circuit through the runner stiecting relay correspe ding 
to the operated kev, the ueceplance remy in that lsrel 
muchine, and the value selecting relay correspondinz to 
the value of the ticket tht ticket: machine fs arr 4 
to isstie, -ai. ‘Unaer and value selecting reliys overs 
over sid clrewt: op 2rauon ef said relays establishing a 
circuit from the selecied ruaner adding mechine in the 
win pool throush o win pool acceplutce reiy in the 
combine usit, through the win pool collector means ‘oO 
the win pool total adding machire to operate ssid adding 
machines and then onerste said acceptance relay; ¢ era- 
tion’ of said runner and value sclecting relays also estab- 
lishing a circuit from the selected runners ‘ding inachine 
in the place pool, a place pool acceptance relay in the 
combine unit, throush the place pool cclicetor means 
to the plice pool tetal adding machine to oferate said 
adding machines ond then operate said acceptance relay; 
operaticn of said runner and value sciccting relass ulso 
establishing 9 circuit from the selected runner adding 
machine in the show pool, throuch a show pool accept- 
ance relay in the cembive unit. throuh tne show povl 
cuilecior means to the show pool total citing machine 
to ogerate said adding machines and then operate said 
acceptance relay: an acSnowledying circuit in said com- 
bine unit closed by the cperation of said three acceprance 
relays therein to operate tid ticket machine acceptance 
relay; and normally closed comtacts on each acceptance 
relays included in the circuit over which that relay is 
eperated and opened ov the operation of that relay to 
restore the astocjaied efuipment to nernial. 
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WESTBURY, N. Y¥., - The Westbury Electronic Corporation 
presented its revolutionary all-electronic totalizator system, in 
full operation, yesterday at Roosevelt Raceway. 

The full scale operation contiinves today and tomorrow before 
some 1,000 invited representatives of thoroghbred, harness and 
greyhound racing associations from all parts of the United States and 
seven forcign countries 

The Westbury Electrenic Corporation is wholly owned by 
Roosevelt Raceway, Inc., and the Digitronics Corporation of Albertson, 
L.I. None res are publicly held or available for sale to 
the public. 

Completely solid-state and digital, the Westbury system is 
the result of a three-year research and engineering program by the 
Digitronics Corporation and a team of racing experts from Roosevelt 
Racewey. 

For the showing, an entire division of the Roosevelt betting 
plant has been equipped with th 
windows and an internal "tote" center and calculating room. The “ull 

field board is employed to display odds, horse and pool totals and 
pay-off price 

The system employs two large-capacity general purpose 
computers, dual electronic aggregators, magnetic core memory units, 
punched paper tape and magnetic recording and high speed printing 
units. Tha demonstration showed that the system is impervious 
heat, cold, sand ane dust, humidity variations ane electrica 


bances, natural or manenade, 


Westbury Electronic Corp. -2- 


It is presently progresmed to instantly calculate and display 


every conceivable situation faced in racing, including the ability to 


service a l5-horse dead heat. The system accommodates up to 29 betting 


positions in regular win, place and show betting and also 29 starters 


in either or both parts of the daily double. It is capable of offering 


quinielas, quiniclas exscta, tierce, double-doubles, Ve5 and Pick-6. 
At the showing there are used ticket-issuing machines capable 
of selling "wild", meaning the same mechanism is capable of vending 


tickets for win, place or show. The issuers can be modified also to 


sell tickets of different values from $2 to $100. 

An outstanding feature is the system's ability to sell daily 
double tickets to post tine of the first race and to calculate and 
display daily double pay-off possibilities instantly and automatically 
following the first race, regardless of scratches or dead heats. 

Complete end-of-race eccounting is accomplished in 51 seconds, 
including pristed records of each transaction at each window, by horse, 
by money denomination and by position pool. End-of-cay permanent 
accounting records are produced in printed form and on punched paper 
tepe in less than seven minutes after the close of business. 

The system presently hes the capacity to serve a racetrack 
with 1024 selling windows, more than twice the present need for the 
largest tracks in the United States. With modifications, the capacity 
may be quadrupled. 

Each of the issuing machines, which are capable of vending 
upwards of 4,000 tickets for each race, is equipped with a built-in 
sealed magnetic tape recording system which automatically records the 
complete transactions of each machine. Before releasing 4 ticket for 

sale, each transaction is reviewed and certified by the computer central 


in one-quarter of 1,000th of a second. 
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The error rate possibility is one in 400,000,000,000,000 
(one in 400 trillion) calculations, according to Albert A, Auerbach 


Director of Development of Westbury Electronic, who adds: 


"We offer this system with complete confidence. It is the 
first new concept in wagering service in almost 30 years and employs 
the most “modern technolcsy to serve the practical needs of the 


tace-going public." 
tH 
oO For additional information 


please phone Nick Grande, 
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Claim 20, Patent 3,252, 149 


A system comprising 


(A) a plurality of ticket issuing 
machines wherein each of said 
ticket issuing machines comprises 


(1) a plurality of selectively 
actuatable and latching trans- 
action-selection switches 
each associated with a dif- 
ferent entry in a race for trans- 
mitting a selected transaction 
signal associated with the 
selected entry, 


(2) an acknowledgement signal 
responsive means for issuing 
a ticket having indica recorded 
thereon which is related toa 
latched switch, 


(B) generating means responsive to 
said selected transaction signal 
for generating signals represent- 
ing the entry associated with the 
particular transaction signal and 
representing the particular ticket 
issuing machine, and 


(C) transaction calculating means 
for performing a calculation on 
said generated signals and trans- 
mitting an acknowledgement signal 
to said acknowledgement signal 
responsive means for issuing a 
ticket only if the transaction is 
correct, 


A361 
Claim 21, Patent 3,252,149 


The system of claim 20 wherein said 
transaction calculating means comprises 


(A) register means having addressed 
aggregation registers for storing the 
aggregations of transactions, 


(B) means responsive to the signals 
generated by said generating means 
for selecting the addressed aggrega- 
tion register, 


(C) means for reading out the contents 
of said selected addressed aggrega- 
tion register, 


(D) means for updating the contents 
of said selected addressed aggrega- 
tion register, 


(E) means for returning said updated 
contents to said selected addressed 
aggregation register, and 


(F) means for transmitting said 
acknowledgement signal to the 
acknowledgement signal responsive 
means when Said updated contents 
are returned to said selected addressed 
aggregation register, 


A362 


Claim 22, Patent 3, 252, 149 


The system of claim 20 further com- 
prising a ticket issuing machine memory 
comprising 


(A) a plurality of addressed memory 
positions each storing the number of 
transactions made by a ticket issuing 
machine, 


(B) address-selection means for 
receiving the signals generated by 
said generating means for selecting 
the particular memory position asso- 
ciated with the particular ticket 
issuing machine, 


(C) reading means for reading out the 
contents of the selected memory 
position, 


(D) updating means for updating the 
read-out contents, and 


(E) returning means for returning the 
updated contents to the selected 
memory position, 


Claim 23, Patent 3,252, 149 


A system comprising 


(A) a plurality of ticket issuing 
machines wherein each of said ticket 
issuing machines comprises 


(1) a plurality of selectively 
actuatable and latching trans- 
action-selection switches each 
associated with a different entry 
in a race for transmitting a 
selected transaction signal asso- 
ciated with the selected entry, 


(2) a rejection signal responsive 
means for unlatching any latched 
switches, 


(3) and an acknowledgement signal 
responsive means for issuing a 
ticket having indicia recorded 
thereon which is related to a latched 
switch, 


(B) switch means which comprises a 
plurality of selectively actuatable trans- 
action-prevention switches for generat- 
ing non-allowed signals associated with 
entries upon which transactions will not 
be allowed, 


(C) comparing means for comparing the 
selected transaction signal with the non- 
allowed signals to generate a nontransaction 
Signal when a particular transaction signal and 
a nonallowed signal represent the same 
entry, 


(D) rejection means responsive to a non- 
transaction signal from said comparing 
means for transmitting a rejection signal 
to the rejection signal responsive means of 
the ticket issuing machine for unlatching any 
latched switches, and 
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Claim 23, Pat, 3,252,149 Cohft'd 


(E) means for transmitting an acknowl- 
edgement signal to the acknowledgement 
Signal responsive means of the ticket 
issuing machine for issuing a ticket only 
if the selected transaction is allowed, 


Claim 24, Patent 3,252, 149 
Pn lL 


A system comprising: 


(A) a plurality of ticket issuing machines 
each including a plurality of Selectively 
actuatable transaction selection switches 
each associated with a different entry for 
transmitting when actuated a selected 
entry transaction signal associated with 
a selected entry to an output line when the 
ticket issuing machine receives an inter- 
rogation signal, 


(B) scanning means for sequentially and 
periodically selecting each of the ticket 
issuing means for interrogation, 


(C) interrogating means for generating 
an interrogation signal for transmission 
to the selected ticket issuing machine, 


(D) sensing means for sensing for a 
selected entry transaction signal, and 


(E) means for stepping said scanning 
means to the next ticket issuing 
machine when said sensing means 
does not sense a selected entry trans- 
action signal, 


Claim 25, 


The system of claim 24 further com- 
prising ineans for processing a selected entry 
transaction signal sensed by said sensing means 
before the stepping of said Scanning means to 
Select the next ticket issuing machine, 
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Claim 26, Patent 3,252, 149 


A system comprising: 


(A) a ticket issuing machine which 
comprises 


(1) a plurality of selectively 
actuatable and latching trans- 
action-selection switches each 
associated with a different entry 
for transmitting a selected 
entry transaction signal asso- 
cieted with tne selected entry to 
an associated output line, 


(2) a rejection signal responsive 
means for unlatching any latched 
Switches upon receipt of a rejec- 
tion signal, and 


(3) an acknowledgement signal 
responsive means for issuing 
a ticket having indicia recorded 
thereon which is related toa 
latched switch, 


(B) entry checking means for check- 
ing for erroneous selected entry 
transaction signals and for trans- 
mitting a rejection signal to said 
ticket issuing machine when errone- 
ous selected entry transaction signals 
are sensed, and 


(C) means for transmitting acknowledge- 
ment signals to said ticket issuing 
machine when the selected entry 

transaction signal is correct 
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Siyate oF New Yor 


IO EPH H. MURPHY. DEPARTMENT OF 
” nen OF TARATION AMD PIMANEE TAXATION AND FIPANCE 
ret sant TAR COMMIFSICH - ALBANY 


My 28, 196% 


Wostirry mLoctronss Corpe, Inc. 
L10o “Nd Country Read 
Wystbury, Le Ie, Now York 


Gentleron: 


This is in reply to your letter ef Nery 1¢cé4 +ith 


atiyy 


reference to the Westbury Eloctronic Totsilcztor aes 


Aftcr erslyz 
conducted during tho ed wrefive, Tc cae a-79 


zt Roossvoit Racs2 a7 fi 


ib 
ory 
¢ 


ro ! onch lay La, 3.964, the 
ot Strte Tex Coscission hss concluded that the Westouy Blectroe 
Pp Totelizcter Oyster eporatcs 21S colinlaceesy rity Sf Lee 
wita the requixsesouts of ths scvatuceo, sai is edeq-s:.2 to ustcct$ 
Stztu revonuss fren the ecruuct of pord-mtzol eritirg, thes 
pat elusiers rofor, of cevrse, to tho systcu, ractires ari xuip- 
S$ tested ard inopacted during said tricl prurded, invayns 


7 these et issuing rachinos, eggrcogating ond oolethal Sne eC tehve, 
elcoctronic me: CONy's data. commmnication factlities, avtemiMie cad 
Eumwal display eqviprent, high-speed printeis cid related ro- 
cesding equipzent. 


Very truly ycurc, 
“\l 
J 


. ‘ eh } 4 
IR ts ea a as at eS 
ve WHO, MRE. ‘ 
, je ouniesionor 
\ 


” eat 226 


June La, 1954, 


ALDANY, June 12 sep ifurpvhy , President of the State 
announced mmission has issued the following 
ruling applying to pariemituel batting equipment for race tracks: 


of the Pari-Mutuel Revenve Law (Chapter 


anended) require that all machines and equi 


*i-smutuel betti at rece tracks in 


Ras: ctist 
wo 


upon the application of a corporation or 


to conduct pari-mutvel betting 

"However, urer of machines or equipment, including 
electronic systeia designed for use in pari-mutuel betting, upon 
application to thc State Tax Cormission, may arrange for a denonstra~ 
£ to such tests and inspections as the Comnission 


may ceouire, : Ss > any such demonstration, teeting and inspec- 


the manufacturer, If the equipment 


cemplies with the requirements of the Statute, 


nanner, 


adequate to protect State revenues from the conduct of 


Vise the manufacturer, ' 


Nay 11, 1965 


Mr. Alvin Le. Weill, President 
Roosevelt Raceway, Inc. 
Westbury, Lele, New York 


Dear Hr, Wells , 

This is to inform you of the avproval of the use of Western 

' Totalisator ticket issuing machines, to be operated in conjunction with 
the previously approved liestbury Electronic Cerporation Totallsator Systen, 
for a trial period of 30 days on the baais of tests conducted by our staff 
on May 4, 1965. 


' This approval extends to Single race, Dally Double and Twin 
Double operations during the trial period and is subject to the followe 
ing conditions: 


a. Representatives from the Administrative staff 
of tho New York State Department of Taxation 
and Finance must be rrantee access to conduct 
on-site inspection of the system and review 
operations at any time during the trial period. 
The State Tax Commission reserves the tight to 
terminate the live test at any time during the 
trial period. 


The Roosevelt Raceway arrees to pay to the State 
of New York for any nipht on which the Western 
Totalisator ticket issuing machines do not funce 
tion, an amount equal to the nightly average rev-~ 
enue received by the State of New York fron oper= 
ations at Rootevelt Raceway from each parinmutuel 
pool on each race during the current racing meet, 
for every parirutuel pool which nay be cancelled 
because of this condition. ° 


| REST COPY AVAILABLE 


‘ 
NL OC LT CT Ee LA et Ce He lL ee oe 


, 


4aoo 
ee oo a es 
jy 1 oe 3s aus 
2 : _ @o? 


‘Ize Alvin Le Noil, Prosident , "way 2, 1965 


‘ Roosavelt Racemy, Ince ae i A 


ieee ¥, 1 If tha installation or operation of tho 

. hed: 4.42% Westérn Totalisator tickcst Assuing equip= ‘ ae Fy 

oi 2 . mont rosultc in or is tho indicated cause ee See 

ri’ of a contractual dispute or a labor dispute te Sew 
: jit with any union oz group of cxployoos which 3 
“St4)"S — gesulte in tho disruption of tho operation 
fi; of tho porimutuol sycstcn for all or any 

‘ ‘part of tho racing program, then in that 

event Roosovolt Raceway cozees to pay and 

quarantces the payment of an sxount equal 

to tho nightly evoraga zevenus recoived einige 
‘ijt by the Stato of lew York froa each pori~ rade 
iff. gutuel pool on ecch r2¢9 during the current Site * ad 
“ard ts) zaedng roct, for every porisutuel pool so f 
je ., disrupted or which may bo cancolled while 


aia ‘ such dispute or disputes may ba ponding, 
‘. Joy. Begerdless of tho merits of such —" or 
: i, disputose j i 


. i Tt 48 enticipated at this tino thot our staff will bo prepared 
to conduct en on-sito rovicw and inspection undor actual zacing conditions 
, during tha. nook of Juno 7+ 
* This approval vill be effective only on the agreenont of moosevels 
ets Ince, to abido by tho conditions hcroine 


This approval chull not bo construcd as on expression of the 


4. Opinion of the Stato Tax Comnission es to the respective rights ond lis- 


bilities of Roosevolt Recewcy, Ince, under any arrangements which it may 
have with eny machine conpsny or any union or croup of oxployecs, end 
nothing horein contained is intended to have this effacte ; 


“You,will, therefcro, pleese exccuto the egreezont set forth be- 
s "low in duplicate ard return one of the original copies to thie office for 
“ our files together with s cortificd copy of tha resolution of the Foard of 
Directors of Roosevelt Racowey, mee 4 ilies tho sgroement end author- 
izing its executions Dee 

AT lio : : eae. ory truly yours, 

cs ir ' BF 2 nA (sd warp 
or %, ’ wie OSEPH He Bk [ 


‘i ,; “ -U/ Prosidont 
* State Tox Comaission 


Roosevelt Racoway, Incey agroos to comply with sll the terns and 
conditions of the sbove approvels 


vv 


6 Vn, A a¥> 7} Hil 


Prosidont 


Datods | May ll, 1965 . he R 
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Tote Report (Conti, ) 


fuyvther claim thar viia 


bs ee 


aa through a Gwies company. 


wey baa un cifer ivom Dugitronien to buy 


thein 


¢ whore they ara 


anc, Ww HOS Cur S2 (9 judoe sno» operations, it 


anisiadl to handle any si 


Upon questions ashed by Mir. Auerbech with 


: 


tc, GL Mahy COMpntiant parca, ncltner Lricksaon 


¢ 


vers which wera 


manufactured to ¢iis ckhulm company coiled Cali, 


these were compicis and 1] understand Giey neod mers 


these Tins. / 


o far a3 I could determine from the partly finiched TIMS, 


they appeared to be useful, Having nons completed, nor any prototypes, 


this was purely cpoculatioa on my part. 


Cvicksoon laid many plens on what the Carrus Erethara 


. a3 the Swodish Tote can complcts the 


wrihlate oo i 
» Whica 2% th 


ig time io mainly the TIMS, Ericksson was 
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Willian Liao 
Swealah Toe Report (Cont'd. ) -3- October 28, 1963 
eurs he could got the Swedish Tove order for Longchamps track threugh the 
Carrus Brothers, who ciaim to advise the Laan people on mattere 
evch as this. Cf course, all things being equal, this wou'd te a big step far 
th. Swedish Tote Company. 
Went to tha Aby track for a look at the tota installation, 
¢ at the time, but they have o very compact instal. 


ation of 60 TIMS of the cauheregister type, the reason for this tyre TIM 


being that no cther tyve was availeviec at the tirne and the Aby prople wore 


sciisiied with this type. 

This Tit‘ weuld never be satisfactory for American racing. 
—~—e% ‘ e t ; ‘ f st e 
fai tote at the Aby track secmed to cperats very oaticiactorily. They only 


cell Win and Piace wits no Doubles and a rather small installation, Troy 


When questionad they claimed thair sales por TIM were about 200 tickcts 
per race, Thoy ie equipped for 24 runners. Thuy do not use a price 
corm.puter ond calculates the prices manually. 

I questicned Ericksson regarding using a known computer 
for price calculations and he said hoe would use one, 

I then asked himvhat the cost would be for the purchase of 
an installation of 500 TIMS, this installation to include wiring, odda boards, 
housing, etc. His anawer waa betwesn $1,000,000 and $1,390,000., all 
depending on the pumber of extras required by the track, 

His exiimets of ths type of TIMS he intends building for totes 


would run oetween G700 and $900 cach, dependins upcn the quaaiity of the order. 


A384 
vr. Vi iiliam iviarx 
Swedish Toie Report ( Cont'd.) 4. ‘October 28, 1963 


Spent tae greater part of Friday with the Carrus people 


(Pierre, Jacques and father), heard their story and what they are trying to | 
do along the lines of autorration, as up to now their operation has been 
100% manval. Tue Carrusos seemed very much pleased with the Swedish 
compiny to cata. They have built an issuer for the type of betting in France. 
This, of course, greatly differs from the American operations. We then 
went to Vincennes track and looked at the progress of the installation and 
they used the prototype for testing. At this demonstration ths tote seemed 
to work perfectly normally. Of course, this needs and will gst a great 
deal morse testing when they have connected many TIMMS to the line. As 
you may know, tac plans call for only a partial installatica at the outset, 
possiliy next May or June. They would only be uaing this on Jimmule type 
of betting. This is similar to our quincla and they will be using abcut 40 
TIMS for this operation. 

It io with this experiance that they will decid? on future 
operation in all typee of betting cuch as win, place, trircse, on course and 
off course. The big kandlo is on trirce off course, which is operated 
about 65 days 4 ycar, mainly Sundays and National Holidays. If they go 
into full operation at a later date, they estimate they would use a total of 
240 TIMS in all and add additional capacity to the tote. The Carrus people 
told mé that Longchamps is waiting to see how and what the re: its of the 
Vincennes tote operation show and then will decide on what procedure to 


take. At presext tho Longcbhamps track is using 30-year-old, Australian- 


totalizator equipment, this baing the only tote uscd in France. The Carruses 


Oetober 23, 1953 


have sraay small tracks that only race one or two cays a year and any euch 
machiaery would he cut of the question from a cost standpoint. They dic 
gay, usvever, a everytains goes well, it would le2d te 4 or 5 operating 
usits sa and around Paris. 

As @cumnation, in my cninion tha Swedish Comoauter 
Company has equipment an know-how to build sricll units of totslizstors 
vith avoreximrtely £0 to 75 TIMS canacizy. I do not believe taey are 

Erich.sgon and Nyquist ars 


honest and cincere exgincern and, I foci, covoted to their business, Eut 


geen to be very naive with business precedures and are in dire need of 


a busiages rmaustzerent scteup. 


i 
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Minutes of the Meeting of the 
BOARD OF TRUSTEES 
of 
THE NEW YORK RACING ASSOCIATION INC. 
Held Wednesday, June 10, 1964 


A regular meeting of the Board of Trustees of The New York Racing 
Association Inc. was held at 10:15 A. M..on Wednesday, June 10, 1964, at 


300 Park Avenue, New York, New York. 


The following Trustees were present: 


James C. Brady 

C. T. Chenery 

John W. Hanes 

John A: Morris 
Ogden Phipps 

John M. Schiff 
Alfred G. Vanderbilt 
F. S. vonStade 
Joseph Walker, Jr. 
John Hay Whitney . 


The following Trustees were absent: 


G, H. Bostwick 

John C. Clark 

Walter D. Fletcher 
John W. Galbreath 
Harry F. Guggenheim 
George M. Humphrey 
Howell E. Jackson 
Robert J. Kleberg, Jr. 
Gerard S. Smith 
George D. Widener 
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Mr. James C. Brady, Chairman of the Board, presided and Mr. 
George J. Fritz, Secretary of the Corporation, acted as Secretary of the 


meeting. 


The Honorable Ashley T. Cole, Chairman of the New York State 
Racing Commission, Thomas J. Deegan, Jr., O. Carlysle McCandless of 
General Counsel, Edward T. Dickinson; Frank M. Basil and Louis M. 


Walger, Jr. also were present by invitation. 


The Chairman announced that a quorum was present and that the 


meeting was ready to transact business. 


The Secretary then presented to the meeting a notice of the regular 
meeting, a copy of which had been circulated on the 22nd day of May 1964 


to each of the Trustees of the Corporation. 
The meeting then proceeded to the items on the agenda. 


Upon motion duly made, seconded and unanimously carried, the 
minutes of the meeting of the Board of Trustees held on May 13, 1964 
which had been circulated were approved and ordered filed with the records 


of the Association. 


The Chairman then cailed for the Treas irer's report. 


f f 787. 
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The Treasurer rendered his final report regarding totalisator equip- 
ment proposals. He stated that he was in receipt of an evaluation report by 
the Association's independent consultant, Arthur Young & Company. The 
Treasurer reviewed the reasons for this study and the rising cost of existing 
pari-mutuel operations. He recalled that a few years ago the Thoroughbred 


Racing Association appointed a fact finding committee to discuss costs and 


modernization with the American Totalisator Company. 


The outcome of such discussions was that the TRA members we: 
given alternate proposals of 5 or 10 year contracts at the then existing rates. 
In November 1959 the Association's Board of Trustees rejected the ten year 
proposal and limited the extension of the American Totalisator Company 
contract to a five year term. This extended term expires on December 31, 


1965, 


In the interim and with the Peer of electronics, the Association was 
approached by International Business Machines to study the totalisator system. 
This was in 1960 and after several years they abandoned the project with the 
statement that a tool-up job for a complete pari-mutuel installation would be 
too costly and they would have a very limited market. Nevertheless, the 
Association did not abandon its efforts to determine whether the system 


presently used is the best system and the most economical. 
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Therefore, in 1963 other manufacturers were invited to explore the | 
matter and they showed great interest. Proposals were received from 
American Totalisator Company, Automatic Totalisators Limited, Westbury 
Electronics, Univac and International Business Machines, which reentered 
the market. RCA, Burroughs, National Cash Register, Control Data and 
Honeywell expressed interest but decided they did not have sufficient time 


to develop a ticket issuing machine and declined to submit a proposal. 


Mr. Basil then read the first three pages of the independent consultant's 
evaluation report entitled, "Evaluation of Mechanization Proposals, "' dated 
June 5, 1964. This report concluded with the recommendation that the Assoc- 
iation accept the proposal of Automatic Totalisators Limited. The Treasurer 
repeated the advantages to the Association as listed by the consultant in its 


report. 


Mr. Jack Hartzell, a managing associate in the Management Services 


Department of Arthur Young & Company, was then invited to enter the meeting. 


Mr. Hartzell described the advantages and disadvantages of the 
American Totalisator Company's system and compared these with the advan- 
tages of the recommended system. He also stated his reason for net recom- 


mending Westbury Electronics, IBM and others. Mr. Hartzell then retired 


from the meeting. 
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In recognition of the importance of the proposed change in totalisator 
equipment, the Chairman suggested that action by the Board be deferred 
until each member present at the meeting may read and review the written 
report of the independent consultant which was distributed by the Treasurer. 
The Board members were encouraged to call or visit management to ask 


questions about the respective merite of the various prcposals. 


It was the sense of the meeting that it is in the best interests of the 
Association to make an early decision and, accordingly, on motion duly made, 
seconded and unanimously carried, the decision of accepting or rejecting the 
recommendation of the independent consultant was referred to the Executive 


Committee which was authorized and directed to take @ppropriate action after 


it has received the benefit of comments of individual members of the Board 


of Trustees. 


The Treasurer then reported that the Associztion hes accepted a 
commitment of the lending banks to lend the Asscciation $34 millicn at ary 
time prior to July 1, 1966 at a commitment fee of cne-fourth of one percent 
(1/4%) per annum on the unused amount. The commitment fee is effective 
May 22, 1964. The rate of interest on amounts borrowed will be five and 


one-quarter percent (5-1/4%) per annum. 


Upon motion duly made, seconded and unanimously carried, the 


pe 


acceptance of the commitment of the lending banks to lend the Association 
$34 million at any time prior to July 1, 1966 at a commitment fee of one- 
fourth percent (1/4%), effective May 22, 1964, was approved, ratified and 


adopted. 


The Treasurer then presented the operating statistics. For the first 
8 days of the Belmont-at-Aqueduct meeting, attendance showed en increase 
of 7.7% over the same period last year. The average daily attendance for 
these 8 days was 32,584. The average daily handle was $3,215,127 repre- 
senting an increase of 12.1% over the actual handle for the same period last 
year. The average daily bet per person was $98. 67 compared to $94.77 or 


4.1% more than last year, 


The attendance for the first 74 days of racing through June 9, 1964 
showed an increase of 1.9% and thea handle an increase of 3.6% over the 
same period last year. The average daily bet per person showed an increase 
of 1.7%. - The actual attendance for the first 74 days of racing was 2.5% over 
the budget and the actual handle was 3. 8% over the budget. The ectual daily 


bet per person exceeded the budget by 1. 3%. 


The free cash balance as of June 8, 1964 was $7, 766, 418 including 
a $2 million pari-mutuel bankroll fund at the track. The Association's short 


term loans of $2 million due June 14, 1964 are to be renewed on a 90 day 


basis. 
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Upon motion duly made, seconded and unanimously carried, the 


report of the Treasurer was accepted and approved. 


The Chairman then called for the President's report. 


The President reported that in 1963 the Association exceeded the 
amount of pumpage and limit of chlorides allowed in well water by the Water 
Resources Commission. In accordance with the recommendations of the 
Association's consulting engineers, Henderson & Casey, authorization is 
requested to petition the Water Resources Commission for permission to 
construct a new water w«'l and a 75,000 gallon reservoir in the harrow 
yard Aqueduct. The proposed work is provided for in Project #150 at an 


approximate cost of $98, 365, 


Upon motion duly made, seconded and unanimously carried, it was 


RESOLVED, That the appropriate officers of the 
Association be, and the same hereby are, authorized 
and directed to petition the Water Resources Com- 
mission for permission to sink a new well in 
Aqueduct's harrow yard area and to construct a 
75,000 gallon concrete reservoir in the harrow yard 
area; and it was 


FURTHER RESOLVED, That Project #150 at the 


approximate cost of $98,365 be and the same hereby 
is authorized and approved. 


The Chairman then stated that he has received communications from 
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the Chairman of the State Racing Commission suggesting consideration of a 
New York Breeders' Award. After discussion, upon motion duly made, 


seconded and unanimously carried, it was 


RESOLVED, That the appropriate officers of the 
Association are authorized and directed to develop 
a New York Breeders' Award program in consultation 
with the New York State Racing Commission's office. 
In response to an inquiry by Mr. Hanes, Mr. Dickinson reported on 
the status of the rehabilitation program at Saratoga. The recommendations 
of the Association's staff have been encompassed in the plans and drawings 
of the architect. The program will involve an expenditure of approximately 
$3,300,900. No work will be done on the clubhouse at this time. It is antici- 
pated that invitations to bid will be sent out in June. Demolition and rebuilding 
will start immediately after the 1964 Saratoga meeting. The work will be 
completed prior to the 1965 Saratoga meeting. Arthur Froehlich and Associates 
are preparing a model which will be shown to’the Trustees prior to the letting 


of contracts. 


There being no further business, the meeting thereupon was adjourned. 
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MipEAE CAST BOWER et aS sorsann New YorRK,N. Y 10006 
June 5, 1364 


Frank {!. Basil, Vice President 
New York Racing Association, Inc, 
Oo, Rox vo 

Ovone Park, Jamaica, New York 


Dear Mr. Basil: 


As you have requested, we have reviewed the manufac- 
turers' proposals for equipment to be used in the pari-mutuel 
operations of The New York Racing Association. Our report 
comments on the present system, the major considerations , 
involved in selecting new cquipment and the relative advan- 
tages and disadvantages of each of the proposals, including a 
separate Summary of the economic factors. 

Proposals were initially submitted by American Totalisator, 
Automatic Totalisators; IBM and Westbury Electronic. After 
a preliminary review of the proposals from these manufacturers, 
invitations were issued to six edditional manufacturers to 
Aliso Submd t proposals; these included RCA, Burroughs, National 
Cash Romister, Control Data, Honeywell and Univac. Because 
of timing considerations or other commitments, all of this 
latter pvrouvp of manufacturers except Univac declined to sub- 
mit ‘separate proposals, although Honeywell equipment is 
utilized in a proposal submitted by Automatic Totalisators. 

On balance, it is our belief that the Automatic Totali- 
sators system (using Honeywell equipment) would be the most 
desirable from the combined standpoint of the basic system 
concepts and equipment, reliability of the manufacturer and 
overall economic factors. While there may be individual ole- 
mentts Of the other proposals that appear more advantageous than 
the Automatic/iHoneywell approach, this system should result 


in binh!y erticient operations for NYRA at a low level of costs. 


BEST GOPY AVAILABLE 
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While a complete comparison of the costs of all the pro- 
posed systems is shown in attached schedules, a bricf summary 
of tho costs of the Automatic/Honeywell system is given in the 
following table: 


Automatic/Honeywe}l) System Costs 
Purchased equipment: 
550 TIM's and Interface $3,162,000 


Installation costs: 
Aqueduct 300,000 


Belmont (*) 300,000 


Saratoga s 24C,000 


Total purchase cost $4,002,000 


Recurring annual costs: : 
Rental of three computers $ 213,000 
Maintenance and service 425,000 
Supplies . 144,000 
782,000 
Less reductions in annual personnel 


and equipment costs 161,000 


Total annuai costs $__621 , 000 


(*) Would be required in any event due to demolition 
of Belmont grandstand. 


Tho major rationale behind our recommendation is des-~ 
cribed in the attached report that is divided into the 
following sections: 


I THE PRESENT SYSTEM 


ai GENERAL COMMENTS ON BASIC 
REQUIREMENTS AND THE PROPOSALS 


ADVANTAGES AND DISADVANTAGES 
OF EACH SYSTEM 


SUMMARY COMPARISON OF CASH FLOW 
SUMMARY OF SYSTEMS' COSTS 


CASH FLOW EFFECT BY YEARS FOR 
EACH PROPOSAL 
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In summary, we should note that the NYRA racing opera- 
tions demand very high levels of performance and reliability 
for the total operating system. Improvements over the present 
System that will mechanize more of the operations are practic- 
able and cconomically feasible. Application of any new and 
untried system involves risk, however, and unlike most other 
applications, there will be virtually no opportunity to operate 
@ new system in paralle) with the old during the period when 
the new system is being taoroughly checked out. Each of the 
Proposed systems involves some new features or equipment which 
has not yet been developed. 

In view of the rigorous requirements, we would recommend 
consideration first of those systems with the most well-known 
and proven components. On this basis, the number of con- 
tenders would be reduced to Univac/American, Automatic/Honeywell 
and IBM in the computerized systems (the central equipment 
used by Westbury is relatively unknown). We 'believe that real- 
timo computer systems have now been proved sufficiently reli- 
able to preclude consideration of the electro-mechanical totes. 
The untried IBM ticket machine and the lower level of main- 
tenance offered for operations make this proposal less attrac- 
tive than the other two. , 

Between Univac/American and Automatic/Honeywell, we feel 
that tho systems approach of Automatic/Honeywell is better. 
This i# based upon the use of three, instead of two, computers 
and the design of the interface between the TIMs and com- 
puters. Although there are clear advantages and disadvantages 
to cach of these systems, and while both are well adapted to 
tho NYRA applications, the economic advantage is clearly with 
Automatic/Honcywell. 

All of these factors are discussed in further detail in 
the attached report. After you have had an opportunity to 
roviow this material, we will be glad to answer any questions 
that you may have and to assist you with the program in any 
manner you wish, 


Yours vory truly, 


Alothus Asse & Coma Pasay 
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EVALUATION OF MECHANIZATION PROPOSALS 
for 
THE NEW YORK RACING ASSOCIATION, INC. 


I. THE PRESENT SYSTEM 


Your present system has a number of limitations wnich 
rosult in manual operations, and involve substantial risks. 
The design of much of the present system is outmoded, in that 
alterations to make it more automatic become cumbersome. The 
System appears to be expensive relative to alternative 
systems. Also, your present contract will expire in the time 
that would be required to implement another manufacturer's 
6ysteom, 

This year, the total handle of the NYRA tracks is 
expected to be $656 million over a 234 day season. Operation 
normally will involve rotation among Aqueduct, Belmont and 
Saratoga tracks, with a total of six moves per season. The 
present system is owned and leased to NYRA by American Total- 
isator Company. The charges to NYRA for the system this year 
are budgeted at $1,450,000. 

In the present system, the daily double operation is com- 
plotoly manual. Sheets printed at each doubles ticket issuing 
machine (referred to as DIM) are manually removed and trans- 
portod by pneumatic tube to the caiculating room. There they 
are summarized, and odds and prices computed manually. This 
degroo of human intervention, under time pressure, involves 
an inordinate risk of error. There is also a tendency to dis- 
continue doubles betting ecarlier than it might be stopped 
undor An automated system. These DIMs are charged at the rate 
of $8 por day each, in addition to ‘regular charges, and can- 
not be operated as regular ticket issuing machines (referred 
to as TIM). 

Another limitation to the present system is need tor 
sclling-line supervisors to spend 15-20 per cent of their 
time 1n non-selling functions. This time is used chiefly in 
roplacing ticket paper in tho TIMs, which they supervise. Of 
course, Selling time is also lost on the machine requiring 
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attontion. Any new system should use sufficiently large ticket 
rolls to reduce the supervisors’ non-productive time to about 
S por cont. 

Still another major limitation of the present system is 
the requirement for manual re-buying of advance sale tickets. 
The volume of these tickets is not large, but sufficient risk 
is involved to require considerable manual checking. 

Tho present totalisator central equipment is electro- 
mechanical in nature. Thus, it is similar in many ways to 
some tolephone central office equipment. It has been devel- 
oped to n high degree of reliability, but it is slow and inflex- 
ible. Asx a result, the totalisator has a built-in program and 
can be used only for the purpose for which it was designed. 
This cquipment, and the computers proposed for use with : 
cannot perform accounting and other functions now done by the 
IBM 1401, nor can they produce a machinable input for the 1401. 
Thus, any data that could be captured during racing operations 
for luter processing must now be re-entered manually. 

Tho lack of general-purpose computing facilities in the 
present system would require major changes to achieve higher 
levol« of automation. Higher levels which other systems will 
probably reach over the next few years include machine valida- 
tion of winning tickets, and, beyond this, machine cashing. 
Amorican Totalisator Company evidences no research and develop- 


ment efforts in these areas now. They are merely continuing 


to make patchwork type improvements to overcome some of the 
present limitations. 
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If. GENERAL COMMENTS ON BASIC 
REQUIREMENTS AND THE PROPOSALS 


Many of the proposals included a number of alternatives 
with regard to purchase or lease options. In the financial 
Sschedulen we have used the option of leasing the central 
equipment and purchasing the remainder where this option is 
offered, We believe that leasing of computers is preterable 
becaunu of the obsolescence factor. This is particularly 
true in view of the possibility of going to machine valica- 
tion of winning tickets in the future. This would probably 
require larger and faster computers. Consideration should 
also byw given to the convertability of the TIMs to machine 
validation, and also the updating of TIMs with improvements 
under a purchase option. In the Westbury proposal, no direct 
purchane option is offered except in participation in joint 
ownernhip of a separate company where contracts with NYRA, 
Westbury, Yonkers, etc. would be the vehicle for expanding 
service to other tracks. We have no knowledge of the legal 
status of this proposal. 

Only one manufacturer, IBM, proposed a validation system 
as an altornative. However, to upgrade from the proposed IBM 
Sell system to validation would require an investment of about 
$1.6 militon plus roughly $360,000 additional annual charges. 
Tho savings in personnel costs to offset these mechanization 
costs i around $100,000 per year. Clearly, a more economical 
approach to validation would have to be developed to become 
foasiblo. 


Tho proposals varied also in the means of operating 
alternatively at three different tracks. The Westbury Elec- 
tronic approach is to use duplicated transmission lines over 


different routes. The IBM approach is to simply move the two 
central computers. The Automatic/Honeywell approach is to 
hove a third computer to be used normally to process the work . 
now Jone On the 1401. Preceding a move, however, this machine 
would mLOVO to the next site of operations in sufficient time 
to am*uro that it would be operational when betting begins. 

wo bolievoe this is the best approach. 
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Anothor variation in the systems is the type of takeoff 
to bo uncd. These varied from point-of-sale takeoffs in 
Printed form, magnetic tape or punched paper tape to a central 
takeoff only. Both the point-of-sale printed takeoff of 
Amorican Totalisator and the IBM and Automatic/Honewell cen- 
tral takeoff concept should give completely satisfactory 
resultn. An extra safety factor would be provided with an 
On-lino emergency power supply for the central takeoff systems, 
and with duplicated (and, in the case of Automatic/Honeywell, 
triplicated) computers, the probability of a complete system 
loss im oxtremely remote. 

All of the systems proposed include provisions to over- 
come the present operating limitations. Beyond this, the 
basic differences in the proposals are the types of TIMs and 
the uxe of general-purpose electronic computers, as opposed 
to clectromechanical ‘totalisators. The basic advantages of 


computerized systems lie in the inherent flexibility of stored 


program machines. The functions which these machines will 
perform can be changed by merely writing a new program or 
altoringx an existing program. Thus, for example, it is a 
relatively simple matter to include additional checking rou- 
tines into a system when desirab’e. If an error is detected 
in a system by the machine (the machines are self-checking in 
their own operations), it can go immediately to corrective 
routines, An example of this would be falling back automatic- 
ally to a duplicate set of equipment on detection of an error. 
This isu faster and surer than with the human intervention 
required by the electromechanical equipment. 

Electronic equipment is extremely fast and can usually 
absorb normal rates of growth in volumes for many years with- 
out enlarging the equipment. General-purpose computers also 
can be supplemented by peripheral units, including magnetic 
tape drives, random access memory devices and data input 
reader* much as document scanners or readers of puncaed input 
documents, Combinations of these devices will be required to 
attain Machine validation and cashing. 
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Another component, which is of prime importance in the 


Proponed mystems, is the ticket issuing machine to he used, 


Tho machines included in the proposals are the presently 
installed American Totalisator model, a new improved model of 
the widely used Automatic Totalisator machine, and an untried 
4BM prototype machine. The TIM is of such key importance 

that ali companies invited to bid, which did not have at least 
& prototypo TIM, declined to bid as prime contractors. Those 
Companion that declined to bid indicated that they felt the 
expcecnne would be too great, or the time insufficient, to 
develop a reliable TIM. 


ADVANTAGES AND DISADVANTAGES 
OF EACH SYSTEM 


American Totalisator Company - 
Elect romechanical central 


Tho major advantages of this proposed American Totalisator 


System arg; 


Many years of experience with this equipment has 
shown a high degree of reliability. 


2. The equipment is in sufficiently wide use to provide 
a puol of back-up equipment. If any of the equipment is 
out of service, it can be replaced on short notice. 


3. The company operates all equipment except ticket 
immuors and accepts responsibility for all operating 
errors, except those of the sellers and cashiers. 


4. TIMS and DIMs each produce a printed take-off, 

which can be used for checking, balancing and error 
Cracing, It has the distinct advantage of being readable 
without additional processing. 


The major disadvantages of this proposed American Total- 
isatur "yxstom are: 

}. Although a high level of service has been performed, 

it is expensive relative to the other systems. 


2. The system requires a high degree of human inter- 
ventton both in correcting errors and in fallback to 
Btahdby equipment. 
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3. It uses specinl purpose computers which will not 
roplace the IBM i401, and precludes integrated data 
Processing. 

4, The System is inflexible, and offers less mechanized 
checking than the clectronic systems. 


3. Doubles issuing machines (DIMs) cannot be used as 
regular ticket issuing machines (TIMs). This inflex- 

ibility results in a need for more machines and more 

moving and interchanging of machines. 


6. The manufacturer states it is their belief that 
machine validation is still far in the future. No 
evidence is offered of work being done to develop more 
automated Systems. The type of System improvements 
offered make no indication of an early abandonment of 
the clectromechanical tote in favor of newer electrenic 
twehniques, 


Univac/American Totalisator Company 

This proposal was submitted by Univac, but is in fact a 
Joint proposal with American Totalisator Company. Under the 
terms of this Proposal, American Totalisator would be the 
primo contractor, with Univac merely supplying the computers 
and communications interface equipment. American Totalisator 
would ansume complete responsibility for operation and main- 

tenanco of the entire system. — 

Tho major advantages of the System proposed by Univac 

arc: 


2. The system would use the American Totalisator TIMs 
and DIMs. Experience has shown these units to be 
reltiablye, Further, each of the other advantages listed 
for the American Totalisator system would be equally 
applicable in this system, 


” The electromechanical central with its various 
peripheral Special purpose computers would be replaced 
by duplicated general purpose electronic computers and 
communications gear. 


3. Tho computers Proposed in this system have a record 

of high reliability and are well adapted with regard to | 
epeed and other capabilities to this application. These 
machines would provide a basis for integrated data pro- 
cevatng and higher levels of automation. The separate 
141401 installation would be eliminated. 
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installation, : 

¢.. Permit integrated data processing. 

oe, Provide extensive software for routine data 
Processing. 

x Offer flexibility for future growth. 


3. The proposed alternative to use three computers 
offers the following advantages: 
a, The third computer can be used to do the 
Processing now done by the IBM 1401 without 
resorting to off hours, as well as being back-up 
fur the two on-line machines. 
b, When moving from one track to another the 
third unit could proceed to the next location 
“Cvoral days in advance of the actual move. This 
Would add assurance that operations could begin on 
"Chedule in the new location, 
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The major disadvantages of the System proposed by Univac 
are 
‘: The principal disadvantage of this system is its 
Comt relative to other systems. The computer rentals 
aio reasonable, but the purchase Price of the American 
Totalisator equipment seems excessive. This is parti- 
cularly true because the equipment being offered is used, 
and may be up to two years old. 
fe DIMS Cannot be used as TIMs. 
Automatic Totalisators/Honeywell 
In this proposal by Automatic Totalisators, a new 
improved model of their TIM would be connected to conventional 
i Honeywell computers through a link to be developed by Data 
Trendy, Incorporated, Automatic Totalisators would be the 
t Prime contractor for the entire System and its operation. 
{ The major advantages of this System are: 
a, The system incorporates the latest in electronic 
data processing and communications techniques. 
2. General purpose computing facilities would: 
a. Permit programmed checking. 
b. Provide program controlled fall-back with 
very little human intervention. 
c. Eliminate the need for the IBM 1401 
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4. The system proposes to yuse an improved model of the 
Aulomatic Totalisator TIM. The basic unit is widely 
ured and has an established level of reliability. 


5. Tho prime contractor will accept responsibility for 
411 syatoms operations similar to Amorican Totalisator. 


RR RR ee 


— oe 


The major disadvantages of the Automatic Totalisator/ 


Honoyen})] aystem are: 


.. The dependence upon three manufacturers, with one 
betmg the prime contractor. However, the prime con- 
tractor proposes to accept full financial and opera- 
tivunal responsibility for the system. 


a. No point-of-sale takeoff is available. With the 

checking capability and other features inherent in the 
nyntem's design, a point-of-sale takcoff would not be 

required unless all of the central computers were down 
nimultaneously. 


The JIM System 


The major advantages of the IBM system are: 


» The system incorporates the latest in electronic 

data processing and communications techniques. The 

company manufactures a wide variety of products, some of 

which may be useful in going to higher levels of auto- 

mation. IBM is now offering a proposed system which 

ineludes machine validation of winning tickets. The pro- 
ducts are backed by vast research and development efforts. ‘ 


General purpose computing facilities would: 
a. Permit programmed checking. 
D. Provide program controlled fall-back with very 


little human intervention. 

e. Eliminate the need for the IBM 1401 installation. 
d. Permit integrated data processing. 

°C. Provide extensive software for routine data 
processing. 

| Offer flexibility for future growth. 


Tho major disadvantages of the proposed IBM system are: 


a From a technical standpoint, the system utilizes 
untried ticket issuing machines. In addition to being 
untriod, no provision is made for point-of-sale takeoff. 
There is only a single register showing the total number 
of tickets sold. Complete reliance must be placed on a 
central takeoff. 


ae IBM does not plan to have at least one maintenance 
aman Present on each selling line as do all of the other 
manufacturers. IBM contemplates having about fifteen 
rey to do the complete maintenance job. It is not 
m@"tble to forecast the tailure rate of the IBM ticket 
isR®uers, but this level of maintenance (approximately 
half the number of personnel used in the present system 
or Proposed by other manufacturers) seems inadequate, 
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Resthury riectronic Corporation 


The major advantages of the proposed Westbury Electronic 
BSYStonm atic’ 


y. This system is much like the IBM, Univac and Auto- 
matic systems in that the central is all electronic. 
It alno includes general purpose computing facilities. 


a The system uses a model of Automatic Totalisators 


imnauing machines which has been modified to gain a sub- 
mtantial improvement in speed of operation. 

ai DIMS can be used as TIMs. 

4. The system can grow into mechanized validation. A 
validating machine is now in development and there appears 
to be an adequate research and development effort in the 
organization, 


4 Fall-back to standby equipment is under program 
control, 


6, The centr2i processors do not have to be moved. 


yar vhe manufacturer would accept responsibility for 
operating losses as American Totalisator does now. 


The major disadvantages of the proposed Westbury Electronic 


System are: 


i, The computers used in this system are not in use 
elnwevwhcre, Thus, many characteristics, particularly 
reliability, of the units are not known. 


2. The point-of-sale takeoff is in the form of mag- 
netic tape. There is some potential disadvantage that 
in the event of breakdown, these would have to be : 
Kathered and read through a tape reader. Although the 
{apes are read backward (the last race first), thie 
cuuld be a time consuming operation, 


3. Data would be transmitted over two lines covering 
eifflerent routes, but the loss of both lines remains a 
poRRsbi lity, 
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’ IV. SUMMARY C 
(0 
IBM 
ee 
Sell/ 
Automatic/ 8ell/ S8ell/ validate 
Honeywell systen systen system 
(purchase total (purchase (purchase 
with rental with with 
Year computer exc. computer computer 
ending rental) display rental) rental) 
| Feb.28,1966(a) $ (123) 7 $(122) $ (157) 
Feb .28 , 1967 88 (41) (25) (349) 
Feb.29,1968 (11) (70) (144) (508) 
' 
~— Feb.28,1969 (81) (89) (228) (620) 
Feb.28,1970 (129) (103) (285) (696) 
Peb.28 ,1971(b) (160) (112) (323) (743) 
Feb.29,1972 583 99 564 437 
Feb.28,1973 583 98 564 437 
Feb.28,1974 583 98 564 437 
Total $1,333 $0119) 565 $Q. 762) 
Years after 
Feb.28,1974 3 431 3 56 383 $ 196 


(a) Last year under present s 
(b) Purchase loan repayment c 


(*) Contract offered only for 
known beyond this point 
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RACING ASSOCIATION 
OMPARISON OF CASH FLOW 
00 omitted) 
Univac/ 
American American Totalisator 
(purchase Westbury 
with Electronic Combined 
computer (rental Total Total purchase Service 
rental) only) rental purchase and rental contract 
$ (152) $ - $(52) $ (664) 3 (551) 3 (52) 
(452) 306 69 (346) (301) (64) 
(584) 306 58 (505) (433) (77) 
(677) 306 49 (617) (525) (85) 
(740) 306 . 43 (692) (588) (91) 
(781) 306 39 (739) (631) (95) 
203 306(*) 132 438 349 (2) 
203 306(*) 132 438 349 (3) 
203 306(*) 132 438 349 (3) 
$(2,777) $2,448 $602 $(2, 249) $0 ,982) $(472> 
$ 2 306 113 $ 197 149 3 (21) 
XY 
ystem. 


ompleted at end of the fifth year.. 


a 5 year period, with costs not 


NEW YORK RACING ASSOCIATION 


of SUMMARY OF SYSTEMS’ COSTS 
(000 omitted) 


8e11/ 
Automatic/ . Sell validate Univac/ American Totalisator 
Honeywell syster: systen American 
purchase purchas: purchase purchase Westbury Combined 
with with with *- with Blectronic purchase 
computer computer computer computer rental Total and Service 
rental rental __rental rental only purchase _rental contract 


Purchased equipment: 


Ticket issuing machines 
and interface $3, 162 $4,020 $5,620 $4,806 e. $5,850 $4,771 $ 


Installation costs: 
Aqueduct 279 279 
Be lmont (*) 250 250 
Saratoga 223 223 


Total purchase cost $6,372 


Recurring annual costs: 


Rental of computers and/or 
other equipments ¢ $ 687 


Maintenance and service 504 


Supplies i 244 a ee —: 46 __ 144 LR, Ere 
1,335 $1,022 


Less reductions in annual 
personnel and equipment 
costs 261 161 74 


Total annual costs $1,074 $1,447 3 861 $1 233 


(*) Would be required in any event due to demolition of Belmont grandstand. 


VI. CASH FLOW EFFECT BY YEARS FOR EACH PROPOSAL ee 
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Automatic Totalisators invented the 
totalisator, coined the word itself, and has 
provided every major new development 

in totalisator equipment since the first 
mechanical ticketing device. 


Today in 29 countries around the world, 
Automatic Totalisators leads the field in 
service and innovations which benefit the 
racing fan and the racing industry. 


The experience, product superiority and 
know how of Automatic Totalisators has 
resulted in faster, more efficient and more 


‘profitable mutuel operations for A.T.|. customers. 


A + 


First in its field 


Automatic Totalisators occupies a unique position in its 
field. During its history, dating back more than half a cen- 
tury, it has— 


[_] invented the totalisator, 


(J designed, installed and operated New York's Aque- 
duct, Belmont and Saratoga system, the highest dollar 
volume tota'isator system in the worid, 


[-] designed and installed Hong Kong's Happy Valley 
system, the iargest totalisator system in the world, 


[_] developed an international organization with more 
employees and greater production capacity than any 
other totalisator company in the world, and 


[_] assembled a highly sophisticated and productive 
research and development division that has accounted 
for every major development in totalisators since the 
concept of the tote itself. 


Automatic Totalisators Inc. has effected far reaching 
changes in the racing industry, and will continue to lead 
the way for others to follow. 
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The evolution of A.T.I. equipment 
in 1913 an Australian inventor named Sir George Juliu 
developed the first practical mechanical totalisator. It was 
called the Julius Premier Totalisator. Its second and third 
generation counterparts were to gain renown throughout 
the world as the Australian Tote. 

Originally conceived as a mechanical vote counting 
device, Sir George quickly recognized its application to 
racing. A company was formed and the new word “‘total- 
isator’ was coined for use in the firm name. 

That word has since become generic, appearing today 
in dictionaries to describe mutuels equipment of any man- 
ufacture. 

Automatic Totalisators put its first mechanical tote into 
operation in 1917, and three years later unveiled the first 
electro-mechanical tote, a concept still used in many tote 
systems today. The first multiple pool machine was intro- 
duced in 1923, and the first automatic odds in 1927, both 
by Automatic Totalisators. 
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These developments enabled the international racing 
industry to grow at the pace it did. By the early 1950's, 
straining at its seams and demanding new and faster total- 
isator services, the industry continued to be led by Auto- 
matic Totalisators introduction of new developments. The 
first Quiniela equipment, the first four-way selling equip- 
ment, the first automatic doubles equipment, and the first 
electronic totalisator system, all were developed and im- 
plemented by Automatic Totalisators. 

Quickly recognizing the potential of computers for the 
pari-mutuel industry, A.T.I. installed its first computerized 
totalisator system at the world’s largest pari-mutuel opera- 
tion, the tracks of the New York Racing Association. The 
impact of this 1965 installation was comparable to that of 
the electro-mecharical introduction forty-five years ear- 
lier. The experience and success achieved by A.T.|. at the 
N.Y.R.A. tracks led to the introduction of a streamlined, 
simplified system for universal application. The compu- 
terized tote had come of age. 


The evolution of A.T.I. operations 


Automatic Totalisators’ first U.S. installation was at Hia- 
leah in 1932. A year later that system was sold as part of a 
five year franchise to businessmen who later formed the 
American Totalisator Company. Expiration of the fran- 
chise found Automatic Tote fully involved in the produc- 
tion of high precision, high reliability defense products. 

In the late 1940's, following its return to peacetime pro- 
duction, A.T.!. operations opened in Florida, Ohio, Ken- 
tucky and Massachusetts, and the years that followed 
bore witness to further expansion throughout the United 
States and Canada. 

It was during this period of growth that a dynamic cor- 
porate organization evolved. United States management 
and operating staff were expanded and strengthened by 
experts in electronics as well a: nutuels. Research, devel- 
opment and manufacturing facilities were enlarged: full 
scale domestic operations were underway. 

In 1965 Automatic Totalisators was selected to install 
its revolutionary computerized system in the massive op- 
erations of the New York Racing Association. Aqueduct, 
Belmont and Saratoga—well known names ir. U.S. racing 
—now sported the latest in totalisator techr.ology, A.T.I.'s 
computerized system. 

Recognizing the New York sy. n a% not economically 
suited to all othe: tracks, 4.T: use: its technology and 
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experience to produce a streamlined version of that sys- 
tem. This new system was unveiled in 1967 at industry 
conventions in Boston, New York and Nassau. Almost si- 
multaneously, A.T.!. installations were seen around the 
nation, as track after track recognized the value of this 
new system. 

While A.T.!. was growing in the U.S., its parent company 
was enjoying equally impressive growth around the world. 
London... Paris...Athens...Bangkok...Hong Kong... 
from South Africa to New Zealand, every continent in the 
world that has pari-mutuel racing has Automatic Totalisa- 
tors. 

This international structure is an important factor in 
totalisator service. A problem at a track in Miami may well 
have been encountered previously in Rio de Janeiro. An 
improvement in the operating procedures in Singapore 
may have application in Cleveland as well. The cross-pol- 
lination of ideas by men handling similar problems in dif- 
ferent nations benefits A.T.I. customers everywhere. 

On that note the A.T.I. story is brought up to date—on 
one hand a U.S. company with full service, aistribution, 
manufacturing and research and development facilities, 
and on the other hand a worldwide, closely integrated or- 
ganization with all of the resources and expertise that 
“worldwide” suggests. 
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Less widely publicized than the operations at New York 
Racing Association tracks are A.T.!. installations in 
Florida, Ohio, Massachusetts, Rhode Island, New 
Hampshire, Colorado, Pennsylvania, South Dakota, 
Arkansas, Michigan, Louisiana and Deleware. 
Thoroughbreds, standardbreds, greyhounds, 
quarterhorses, and jai alai—A.T.!. serves them ail. 

Historic racing sites such as Narragansett Park, 
isnaginative new plants such as Dover Downs, colorful 
locations such as Rocky Mountain Kennel Club— 
customers ranging from industry giants to state fairs 
sha. . a common reason for turning to Automatic 
Totalisators: a combination of service, system flexibility 
and increased track profits. 

Many U.S. tracks whic had previously used other 
systems and equipment have changed to A.T.!. Without 
exception they have found that A.T.|. offers newer and 
more effective ways of doing business. Their findings 
are supported— 


(_] by the succession of A.T.I. innovations and by the 
benefits these innovations have brought to racing, 


(1) by the A.T.I. warranty which “unconditionally 
guarantees the odds and payout amour..s posted by 
the system,” 


(] by an entirely new area of service—the use of A.T.I. 
computers for non-betting operations such as 
sheetwriting and payroll, 


("] by A.T.I.’s years of experienc® in instailing and 
operating electronic systems, and its impress. ve record 
of success with its personnel and equipment in 
totalisator operations, 


() by A.T.I.'s unique labor flexibility, through an 
international labor agreement permitting free choice in 
the use of either local electricians or trained personnel 
from other areas, or both, 
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/ documented reductions in operating costs, and 
/ increased track profits. 


the New York Racing Association alone, A.T.I. 
yment has handled several billions of dollars in 

t sales, to the complete satisfaction of its customers. 
her companies enter the fieid of electronic betting 
ms, Automatic Totalisators stands securely on its 
ished record, as first in the field. 


nge: Necessary for progress 


mpetition for the consumers’ dollar becomes 

er, aS Management sees rising costs without 
sponding increases in handle, and as the racing 
try becomes increasingly aware of the need for 
ge, A.T.I. will continue making those changes 
ble. 

roughout its history, A.T.I. has been oriented toward 
ge. A decade ago it recognized the changes 
ble through electronics and computers, and 
ered the field. As revolutionary as they are, the 
ges made by A.T.I. are only the beginning; the 
tial of computerized operations has barely 
tapped. 

|.|. Research and Development teams are now at 
on new projects which will make even more 
vements in track operations possible. 

T.1. has recognized the needs of the industry and 
nded. 

is cycle of response and innovation will continue. 
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American Totalisator Co. Division 

During the fiscal year ended March 31, 1962, rac- 
ing as a whole continued to exhibit the vitality and 
steady pattern of growth revealed in our previous 
reports, Attendance rose to a new high of over 58 
million, while the mutuel handle lixewise reached a 
recoré-breaxing figure of 3.96 billion dollars. Al- 
though lezal actions prevented the state of Penn- 
sylvania from being addea to the roster c: f 25 states 
which received more than 275 million dollars in tax 
and license revenues from racing during 1961, these 
obstacles have been overcome and two tracks will 
open there in 1963. 

The addition of six new operations and the 
growth of others during the past year has required 
an increase in our operating equipment of more 
than 10%. To provide service to our customers, 
whose locations ran from coast to coast in the 
United States, and Canada, as weil as in Mexico and 
Puerto Rico, our Company trucks travelled over 
330,000 miles. At the same time, our operating per- 
sonnel moved more than 1,500,600 miles. 

Contrary to a wide-spread impression, tr uer- 
ican Totalisator Company has always opefwed in a 
competitive market. At the time of the first Amer- 
ican Totalisator Company installation at Arlington 
Park, Chicago, in 1933, a major American race 
track had already had a year’s operation with an- 
other design. In the succeeding years, several other 
totalisator systems were designed and installed 
by competing companies. However, the American 
Totalisator Cot Company has consist ently led the way in 
introducing ne new equipment to give better, faster, 
and more accurate service. The Arlington . Park in- 

tallation was the first all-electric totalisator, and 
the first with a public display of the betting figures 
which were accurate to the dollar. A quick succes- 
sion of designs provided equipment for all segments 
of the industry, whose rapid growth it had stimu- 
Jated, from the smaliest tracks to th: largest. 

The American Totalisator Company introduced its 
Electronic Odds Computer shortly after the birth 
of the electronic era, while the ENIAC, the first 
large-scale electronic computer, was still a novelty. 
This Electronic Odds Computer provided a new line 
of odds automatically with cach change of the totali- 
sator betting figures, with a apeed anc accuracy atill 
unmatched, 

As early as 1945, the Company designed and field- 


1962 


tested an electronic totalisator. Despite the opti- 
mistic claims of the electronic ig sngieseh A and | the 
ine €ic®. 


phen A atl a Dk ih id : 
laboratory-type surroundings, the e electronic totais 
Sator was 3 speedily ; proven to. be’ unsuited 0. tae 
prot a oft the F racetrack. its” Sensitivity Tage 


5 Sa ~time® w hich pl lagues eve en current computers, 
could not meet “the Tace- -track requirement ‘for con- 


tinuous dependability a and maximum accuracy, 


The American Totalisator Company has con- 
tinued to follow the progress of electronic and 
computer technology, and its equipment tocay rep- 
resents a balanced application of electric and elec- 
tronic techniques. The totalisator equipment proper, 
which must function with unfailing dependability, 
is composed of rugged, reiiabie, electrical units 
manufactured by our subsidiary, C. P. Clare & Co. 
This equipment, although moved per haps thousands 
of miles during an operating season, routinely 
handles crowds of sixty or seventy thousand people, 
and a betting handle of over 5 miilion dollars in 8 
races with complete satisfaction to all. 


The auxiliary services, such as automatic odds 
and pay-off computations as distinguished from the 
totalisator proper, are provided by specialized eiec- 
tronic computers. The pay-off computer, calied 
Compu-Tote, is a solid-state electronic computer 
provided with a unique programming system origi- 
nated and designed by our Research and Deveiop- 
ment Department. The Compu-Tote automatically 
calculates the proper pay-off values, for tickets of 
all denominations, for more than 25 combinations 
of finishes, including triple dead heats. The Compu- 
Tote is being widely used this season at such major 
race tracks as Aqueduct, Roosevelt Raceway, Santa 
Anita and Hollywood Park, 


From its inception, the American Totalisator 
Company has always guaranice ed the compicte ac- 
curacy of its figures, and made good any errors. 
Although properly designed equipment ia carnential 
to any system, the service organization behind the 
machine is of major importance in s0 complex an 
operation as that of the totasisator. With nearly 36 
years of operating experience incorporated in ite 
service organization, tho American Totalisator 
Company is well equipped to maintain its leader 
ship in the totalizator field, 
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July 10, 1960 
Mr. George HM. Levy 
Roosevelt Raceway 
Westbury, Long Island 


Dear Mr. Levy: ° 


It was cenerous of you to sit patiently through our five-hour meeting 
on Friday, July 8th. ‘ 


You are a man who gained ny respect many years 480, but rather than 
see you subject yourself to the hazards of a fully electronic totalizator, I 
plead with you now -- forget that you ever heard of Western Totalizator Cone 
pany and Digitronics, and continue with American Totalizator Company. Your 
remarkable success in the difficult harness field has oroucnt you notable fam 
Don't attempt at this stass of your life to cet involved in any scheme that 
could wipe out everything ‘rou have heer: up through marj years of hard work. 
Your organization can enjoy a tz repre 4 by remai ring close to the 
proven, practical methecs of tote installation. sviating too far 
from this proven path can only re in complete chaos and exbarrassnent 
that you will never live down. should happen, I think I would feel 
worse than you would. 
I want to thank you for allowing me to read the prese 
Digitronics describing their fully electronic totalizat 42 i 
the gentlemen we m2t at your office who are associated with Di 
tétled ben their convietions and I con't think I or anyone err has th 

easons or facts that would tend to destroy, hinder 
bp aby twneir r idezs with regard to a fully electronic tortalicator. 
cause of this ing, I was most reluctant to point out the numerous phases 
of the inpracticability of their electronic tcta izator. However, I do feel 
ooliged *%o the following comzonts to you, which of course is at a difter- 
ent level than at the meeting. They are so far away fron having an economical, 
workable totalizator that it is downright pathetic. They nave violated every 
vale in the oock that insures the continuity of performance of a successful 
tovalizator insvallation. 


Daring our lunch at Longchanps, I stated emphatically that an elece 
troaieasiy-rinced man would have a natural tendency to condense into one channel 
what As <con Totalizator and Ericson Totalicator would do in 16 or 17 channel 8, 
wither Ericson, Beil Punch nor An2rican Totalicator employ 16 or 17 channels 
“t of necessity. ‘they do it to insure continuity of performance. Every totale 
‘ cator company could condense all ics channels into one or two groups and, 
naturally, this would be a tremondous saving However, the toll for the ceic- 
tion of these channols would be to present the hazardous possibility of failure; 


tr, other words, giving up the assurance of continuity of performance to save on 
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Mr. George M. Levy July 10, 1960 


equirment costs. I don't know of any better way for a man to put himsel? out 
of the totalizator business than to try to economize by surrendering the as. 
surance of performance. 


At our meeting, the Digitronics gentlezen stated that they were apply- 
ing a new electronic technique knowm to the industry as a solid-state application, 
Solid state electronic equipment means only that they have substituted newly in- 
vented, inexpensive transistors, diodes, ferractors and printed circuits in place 
of vacuum valves. By using these newly invented comsonents, electronic equipment 
can be made such smaller and less expensive. The application of what is referred 
to by the Digitronics gentlezen as a new technique is comparatively true since 
the electronic industry has only accepted these components within the last two 
years. This phase of their technique, however, is not original so far as Digi- 
tronics is concerned. 


Western had numerous conferences with Lan Anderson, Technical Adviser 
to the Lxecutive Vice President of Remington Rand Corporation, concerning part 
of the technique that the Digitronics men referred to. The colid state tech- 
nique that they are incorporating in their electronic totalizator has been 
discussed and discarded by nen of the highest standing in the electronic field, 
that is, so far as application to a totalizator is concerned. Western has 
thoroughly investigated with iir. Anderson the possibility of electronic equip. 
ment and after several months of extensive investigation, we established that 
oO maintain speed, accuracy and economy, the cost for this central electronic 
equipment would be prohibitive. 


The Race Course Control. Betting Board of Enzland established sone 25 
years ago that no totalizator ecuipzent would be acceptable unless each wager 
Was recomed before the ticket was issued. This method of resistreation has been 
accepted by most of the State Racing Comaissions and is also a mandatory part of 
the totalicator regulations in Canada. This phase of the totalisator operation 
4S accomplished by means of a “Return Impulse". I have scanned the Digitronics 
presenvation and I find no mention of this R.I. feature vitally necessary to 
totalicator equipment. american Totalizator accomplished this feature by moans if 
of a straisht line or a parailel circuit. Ericson established the same feature 


=) 
by the same zethod. This phase of the operation is where Lan Anderson and our 
enginec>s ran into difficulty with the electronic equinnent. The RIT assect or 
a totalicator installation, although originally intended by the Race Course Con. 
trol Betting Board as protection for themselves, also represents protection for 


the track operator and, I might emphatically add, for the totalizator company. 


We were enthused wit.. our nogotiations with Mr. Anderson until we were 
confronted with the R.I. feature of an accentable totalizator installation. We 
then found that speed was not an asset but a detriment. Solidestate electronic 
equipment is basically built arowid remarkable memory units end precisely tined 
sequence access to the memory. At this point, speed has defeated itself for the 
Simple reason that the acceptance cf an impulse in the memory mst return to 
the T.I.M. before the memory is available to accept another impulse. .- 


or, 


, A428 
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ily 
- 2 To accomplish the R.I. feature vitally necessary in acceptable total- 


(“ 4tzator installations, you must then multiply the menory aspect of the installa- 
“ tion. Memories of the magnetic ferrite core type to accormodate 12-plane bits, 
2s referred to in the last paragrarhn of Page 5 of the Digitronics presentation, 
ih are the most sensitive and exvensive types but not the most substantial. Be it 
a — oe oe os , _- a . “oe e+ « - - ae - e. ~. ester oe - -” 
~““either a ferrite moznetic core typ? momory or a Common seal-up relay buffer type 
* * Pe ‘4 ee? 
: multiplying memories also multiplics costs. To insuro accuracy, clootronically- 
---* miaded men would naturally sclect the ferrite core type memory. The slightest 
. ee vibration or bump of any kind could affect the precise timing unit and the memory 
would then be out of balance -- and the user completely out of business. 


The solid-state phase of the Digitronics electronic equipment, incor- 
“7 porating use of the ferrite core type Renory coupled with plane bits, is patented 
j_,and owned exclusively hy Sperry-Rand and is used in their Univac conputer. It 

3 appears that there could be a possible infringexent in this phase of the Digi- 

tronics equipzent. 


ty Joe iyach and the Digitronics men mace a point of mentioning the economi- 
cal aspects of the use of a fully electronic totalizator. They substantiated 
their statement by saying that they would use five electronic men in the tote 
“ room but later they agreed that the T.I.M. line men would still be required. 
Therefore, you not only would have the saxe number of men that would be used 
with circuitry equiprent but you have an additional three men. Our equirment 
or that of Anerican Totalicator needs only two men and one of then is just to 
insure that the operation will continue in cose the key man should be hit with 
a truck on his way to work. With the use of our new fully automatic totalizator 
equipment, we, too, will increase our manpower but only by one. He will be a 
progran man for the operation o. the proven Univac solid-state computer. This 
program man will be trcined at Twringten «and's scheol. The spare man in the 
tote room, the assistant to the tota.izator engineerin charge, could be taught 
to be the program man's assistant as well. : 


To acquaint you with my fears concerning the lack of totalicator cxperi- 
ence and practical totalizator knowledge of the Digitronics men, after you left 
the reetinz, Joe Lynch, Spencer, the Digitronics men and I inspected your present 
tote room static equipment. Tho interconnecting cable on the American Tcotalizator 
eguipzent from the intermediate distribution frame to the portable collector cise 
+ripution france incorporated the use of only seven conductor cables. The Digi- 
tronics men assuned that the Amcricsn Totalizator systea used only seven wires 
from every T.i.N. te the aggregating equipment. They therefore have decided that 
they, too, would use only seven wires from the T.I.MéM. to the aggregating equip-ent 
by means of coding the interconnecting cables. It is just unbc.srevadle that anyone 
would attexpt to build a totalicator by ecding conductors from T.I.M. positions 
to the aggregating equipment. You would save only pennies so far as cable costs 

re concerned and you would lose the cuarantee of positive performance of a single 
conductor. It is physically, electrically and electronically impossible to use 
the saze conductor for more than one purpose in totalizator construction. It is 
a very simple matter to code cables and reduce your cable costs. I know -- I have 
tricc, much to my regret. The technique of coding wires greatly diminishes accuracy 


of the installation. 


\ 


Kr. George M. Levy ope July 10, 1960 


In alt fairness, I must say that Digitronics* new technique of affecting 
a difrsrential secuence access to the san memory for computational procedure is 
remarkable, if and when it can be done. However, it is new only if coupled with 
electronic agsregating ecuipment. If they are able to perfect this shase elec. 
tronically, they are going into the wrong business. The opportunities in the 
computer field are a thousand times greater, 


With regard to the proposal advanced by Al Tannenbaun, I cannot conceive 
of its feasibility nor of the benefits that Roosevelt or Yonkers Raceways would 
gain if his proposal were accepted. 


In the first place, I do not believe Western Totalizator Company can 
be purchased for $500,000. However, let's consider that unimportant at the moment 
and let's assume that such an arranzgezent could be worked out. It appears to re 
that only I would benefit by such an arrangement, and Roosevelt and Yonkers Ricee 
ways would subject themselves to a costly and unnecessary expenditure. 


I am assusing that if your associates owned Western Totalizator Company, 
they would have a means of escape in the event of failure ov proven inmpractic2. 
bility of the Digitronics fully electronic totalizator. The prototype that is 
now being built by Digitronics has a maxinua capacity of only 16 T.I.%.s. Men 
like yourself and itr. Tannenbaum, who have made trenendous, applaucable progress 
an the harness racing field, can fully aporeciate that the functioning of an 
electronic totalizator, when tied into 400 machines, could very well produce un- 
acceptasic resulis. It is much like a race horse who can run very well carrying 
105 pounds but cannot cerform as well when carrying 135 pouncs. It is unfortunate, 
therefore, that the sossibdility of failure cannot be established by testing the 
prototype that is now being built by Digitronics. 


For the moment, let us assume that your earnest desire to be rid of 
the enslavercnt of the preeprinted contracts forced on the race track overators, 
which exbocy outraseous rates for the use of American Totalésator eculsozent, has 
provoked and will prompt you to proceed with the possible use of a fully clectroaic 
totalisator which will tske at least (reczardless of what anyone tells you) two to 
five years to perfect. It is tne sama old story repeating itsel?. When a nan is 
lec to believe that he is investing his money in a good thing, he is easily in. 
duced to invest more, especially since he has previously invested in this project. 


Precicated on the assumption thet you and your associates wouldcontinue 
with the cevelorment of the fully electronic totali: tor, two or more years hence 
22 your fully electrenic totalicator proved to be inadequate, you would then 
use Western Totalizator and all its rosources to odtain an Erteson fully auto. 
matic totalizator. ven though Western Totalizator has tried in the past to 
make the impossible inevitable, it could not provide Roosevelt and Yonkers 
Raceways with a satisfactory, economical, fully automatic totalizator in less 
than 18 months. Even in that lencth of tine, youlrould possibly bo subjecting 
yourselves to unnecessary hasards. It is _bvious that at least four racing 
seasons would pass before you would attain your ultimate objective whereas, 


by the acceptance of ry proposal, you would be in a position to accomplish 
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Mr. George M. Levy ° a 


recisely the sane objective without the unnecessary and costly investxent 
of $500,000 and sn undesirable arrangement with xe when acquiring Western 


Totalizator. : 


The proposal I suggested, wherein I asked you to consider a loan 
of $325,000 to Western Sotalizator, collateralized by hypothecating ny 219,000 
f shares of Western stock, would provide the means for Western to proceed in- 
mediately to instali its first fully automatic totalizator at Blue Bonnets 
Raceway in Montral. This would be accomplished in twelve to eighteen months. - 
You notice that I mention as little as twelve months for the installation of 
fully automatic tovtalizator equipment in Montreal. The time factor diminishes 
because in Montreal we already have 60% of the appurtenant equipzent that would 


be incorporated in our first installation. 


To point out the necessity for the extrex2 precautionary measures 
that mist be taken when you cre catering to the thousancs of people who fre- 
guent race tracks nightly, if and when Western Totalicator has the financial 
resources, they will install at Blue Bonnets a completely ncw, fully autozatic 
totalizator while the existing one is satisfactorily catering to the puodlic. 

In other words, a+ dlue Bonnets we intend to have iwo totalizator rooms, the 
present one on the 67 und floor and a new one to be located on the mezzanine. 
Tne public indicator now installed at Blue Bonnets has become t90 S& 11 because 
of the construction program that toox place years after we installed the present 
fote board. we therefore will build another board of adequate si: directly 
behing the existing one. This plan nas been discussed with Blue. Sonnets 
owners and officials anc thcy have agreed to provide the a 4ional room in 
viewof the fact that we will provice thea w.th a more economical totaliszator 


tad oer 


installation. 


Let us assuxe for the moment that your Group is desirous of advancing 
to Wostern Totalisctor the $325,000 previously mentioned. Let us further ase 
swre that you woule proceed with the Dizitronics Sully electronic totalizator. 
If your associstcs rarticipated in the Laon, W 
tion to provice you with fully automatic equip=ent in six to € 
your Digitron-cs equipment failed to operate satisfactorily. 


astern would then be in a posi- 
ight months if 


Considering that Western Tota icator is able to assure Roosevelt and 
onker the purchase of an amount of stock equivalent to the amount 
f issued stock as of the cate when such purchase is consumaated, from an ine 
vestrent and an insurance point of view, I am inclined to believe that ry 


I would like to suggest further that if my idea is accepted, the loan 
showld be without interest only if you decice to participate in \este™n Totale 
Sse70F on a 50% basis at some later date. I believe you are entitled to the 
Choice that if you do not participate, then the loan should be paid back at 
tho rate of $100,000 a year, beginning in 1963, and bearing ai least LG interest. 


‘ 
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Mis. George He. Levy -6- July 10, 1960 
Please forgive re for burdening you with this long letter. However, 


I do feel a personal obligation to axe you aware of a few of the risks in- 
volved in the Digitronics equipzent. 


Sincerely, 
i 
ees ? 5,0 Mel oh ? 


JGL:ms Joseph G. Lease 
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SECTION 1 GENFRAL DESCRIPTION 


The purpose of the Simlator is to demonstrate, on a smaller scale, how the 
actual system of ticket dispensing, computation and display will function : 
for both the Daily Double and regular betting operations. The basic differ- 

ences between the Simlator and the ultimate and complete system are: 


1.1 Less betting units are used: 


The Daily Double operation uses 8 machines for recording. Sixteen 
Sources of betting information are provided for regular betting. 


Indicators display data in timed sequences: 


a) Instead of displaying information internally for use of computation 
personnel and externally for the betting public, the Simulator 
demonstration provides information for internal use. Any informa- 
tion so displayed could be made available to show on all public 
display panels. 


Instead of displaying information simltaneously and necessitating 
the use of many display panéls, the Simlator system displays in- 
formation sequentially and identifies the data shown. Por example 
in the Daily Double the gross dol’ar total bet for each horse in 
the second race, in combination » *h the winning horse, is shown 
sequentially. The same procedure is used to display the probable 
win odds for each horse in the regular betting operation. 


The capability of manual control of display of information can be 
readily demonstrated by the Simlator. By pressing the "One Step® 
button in the display sectior of the Control Panel (Pigure 3) the 
information being displayed at the time remains fixed. The next 
information is not displayed until’ the "Step" button is pressed. 
Thus in the "One Step" mode the display of odds for each horse is 
under complete control of the "step" button. 


Daily Double and regular betting operation are not simltaneous: 


The Simulator operates either for the Daily Double or the regular 
betting operation as determined by the setting of the © peration 
selector button on the Control Panel. 


1.4 Linited betting denominations: 


To conserve equipment only $2 and $10 bet denominations are handled. 


SECTION 2 DAILY DOUBLE OPFRATION 


2.1 During the bott4 «x veriod: 


Bots on two 8-horse racos are recorded by eight dual keyboard simm- 
lated (non-ticket dispensing) machines. The value of the transaction 
for cach machine is oither $2.00 or $10.00 as deternined by the set- 
ting of the plugboard in the Contral Control Unit (see Figure 1). 
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FIGURE 1 CENTRAL CONTROL UNIT AND DISPLAY PANELS 


2.3 


2.4 


2.5 


At the end of the betting period: 
On receipt of an "End Betting” signal from the Central Control Unit all 
simlated machines become inoperative. The Daily Double total pool 

is displayed (Figure 2). 


At the end of the first race: 


The "Dollar Total™:and the "Fi:st Race” buttons are pressed. Then one 
of eight buttons corresponding to the winning horse is pressed. This 
results in a display and print-out of the dollars bet for each horse in 
the second race in combination with the first race winner in the follow- 
ing manner (also see Figure 3). 


2.3-1 The display for each horse in the second race in combination with 
the first race winner appears in sequence. As the number indi- 
cating the horse in the second race lights in the "Horse No.” 
panel, the dollars bet on the combination appear on the appropriate 
panel, and the term "Daily Double" and "} Bet” is illuminated 
(Figure 3), 


2.3.2 While the ‘nformation is displayed the same data is printed on 
the lister using a line per horse combination. The display for 
each horse lasts for three seconds. 


On_ demand any of the following data is available by_ selection: 


2.4.1 Total $2 or $10 transactions for each horse in the second race in 
combination with the first race winner (Figure 4). 


2.4.2 Total $2 or $10 transactions of any horse in the first race in 
combination with e»ch horse in the second race (Figure 4). 


2.4.3 Total $2 or $10 transactions of any horse in the second race in 
combination with each horse in the first race (Figure 5) 


By pressing the "Window Print-Out™ button (Figure 9) a print-out occurs 
on the lister of the tot.1 transactions for that window in the follow- 
ing format: 


Window Number—Z 1 P< One Denomination 
6 es | 
12 


17 
13 oe 2 ,Number of Bets 


First Race Horse Number $ 


a Boia 


oo Second Race Horse Number 


A 


Ny. 
ee oe (se ef 
J 
. 


~ & 
> o] 
Ove 
wie 
3 


2 2N 
ll 36 
18 75 
a8 56 
3 524 T 


The entire print-out takes approximately 3 minutes. 


SECTION 3 REGULAR BETTING OPERATION 


3-1 During the betting period: 


3.1.1 Bets are recorded on fourteen simulated and two actual ticket 
dispensing machines. Each rachine has ten keys to provide for 
a 10-horse race. The plugboard of the Central Control Unit 
(Figure 1) can te arranged to assign any of the following values 
to each of the 16 machines: 


§ 2.00 Wor Por S 
$10.00 Wor Por S 
$ 6.00 (82 WPS) 
$10.0¢ ($5 NP) 


Two sets of figures are displayed automatically during this 
period. First, and in sequence for each horse, the following 
is displayed (also see Figure 6): 


| | ~ t! Total | Total | Total 
j Horse Now | cobable Odds, : Win Bet Place Bet Show Bet 


(for the horse indicated) 


The term "Win", “Place, and "Show" light up beneath each panel. 
The info mation for each horse appears for three seconds. 


Following the display for each horse a total pool display occurs. 
The "Odds" and "Horse No.” parels are dark and the gross total 
Win, Place and Show Pools are displayed. Beneath each panel the 
desipnation "Win", "Place", "Show and "Pool" light up. This 
display appears for 1C to 30 seconds, depending on the desired 
overall cycle time (see Figure 7). 


3.2 At the end of the rerular betting period, determined by pressing the 
"End Bet" button on the Central Control Unit the following occurs: 


3.2.1 The display cycles are discontirued except as called for by the 
special controls (see Section 4). The Win, Place and Show Pools 
and the totals bet on each’ horse for Win, Place ari Show as of 
the end of hetting are obtained as shown in Figure &. 


Pressing the '"indow Print-Out" button (Figure 9) results in a 
print-out in the following fornat: 
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Designator Window Number ; 
W= Win = —————_ Bet Denomination 
P= Place Wai 2s 
S= Show 
C= Combination 1 is 
212 
319 
Horse Number ~ we 
10 . — Total transactions for 


398 T~— _—_ the window 
The sequence of the print-out is: 


all $ 2.00 win windows 

all $10.00 " " 

all $ 2.00 place windows 

all $10.00 * ” 

all $ 2.00 show windows 

all $10.00 ad " 

all $ 6.00 combination windows 
all $10.00 " " 


Following the print-out of the information for the $10.00 com 
bination window, the total dollar win, place and show pools 
are printed thus; 


$ 19645 T 
$ 29768 T 
$ 35792 T 


SECTION SPECIAL CONTROLS (Ficure 9) 
SECTION 4 SPECIAL CONTROLS 


hel 


o2 


There are a wide variety of unusual circumstances which may arise for 
the operation of the parimtuel system during a race. These include 
dead heats, scratches, consolation pools, etc. In the Simlator no 
attempt is made to handle these situations automatically. Instead, 
the operator is given controls which allow him to print-out and dis- 
play the necessary data for handling such situacions. During the 
betting periods, either regular or Daily Double, these special con- 
trols will be disabled in the Simulator. In the final machine this 
restriction will be modified. 


During the regular betting operation the controls will operate as 

shown below. It should be noted that, because the special controls 

are inoperative during the actual betting period, it will be impossible 
to correct the probable odds display in the event of a late scratch. 
This will not be the case in the final machine. 


4.2.1 Three pushbuttons in the category "Pool Select” marked Win", 
"Place” and "Show" are used to select the pool from which 
print-out and display are to be derived. 


4.2.2 A group of four switches are provided for the "Display Mode” 
function. 
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When the "Dollar Total" pushbutton is set, the ensuing 
print-out and display will represent the total anount 

of money bet, in the pool selected in 4.2.1 above, on 

the horse selected in 4.2.3 below. 


When the "Transaction Total” button is set, the ensuin- 
print-out and display will represent the tot?l nurter 
of transactions in the pool selected above and on the 
horse selected in section 4.2.3 telow. (Each $2 bet 
represents one transaction and each £10 bet represents 
five transactions.) 


When the "$2 Transaction" button is set, the ensuing’ 
print-out and display will represent the total number 
of $2 bets in the pool selucted above and on the horse 
selected in section 4.2.3 below. (Each bet counting 
as on: transaction.) 


When the "£10 Transaction" button is set the ensuing 
print-out. and display will represent the total nurbe- 
of 310 bets in the pool selected above and on the ho~se 
sel<cted in section 4.2.3 below. (Each bet counting as 
five transections.) 


Ten pushbuttons are provided to =nable the particular horse for 
which data is desired, to te sel-cted. After the selections 
made in th: previous section, irmediately above, have been rade, 


operation of the "Horse Number" pushbutton initiates the print- 
out and display. ; ; 


As an example, let it be assumed that a horse has teen scratched 
during the bettin. end it is necessary to correct the pools. 
After the end of bestinr, the ‘Win button is selected, the 
"Dollar Total" pushbutton is pressed and the "Horse Number" 
button is p-essed. The printer and display unit will show the 
amount of money bet on that horse to win. The "$2 Transaction" 
button is then pressed and the "Horse Numbe:‘" is pressed. The 
printer and display unit will show the nw-ber of $2 win bets on 
the horse. (Each bet counting as five transactions.) Similarly 
the $10 bets and the corresponding Win, Place and Show data can 
be displayed. 


4.3 Durine the Daily Double operation. 


The operation of the special controls are exactly analacous to the 
operations described under section 4.2 above. The only exception is 
that the "Pool Select" controls are disabled and the "lst Race” and 
"2nd Race" pushbuttons become operative. These latter buttons define 
the race to which the "Horse Number" buttons apply. Thus, tc obtain 
the data from which the Daily Double payoff computation is to be man- 
ually made, the op: rator sets the "lst Race" pushbutton, the "Dollar 
Total" pushbutton, and the appropriate "Horse Number" pushbutton. The 
resulting print-out and display will show the amount of money bet on 
the selected horse in the first race with each of the horses in the 
second race and followeu by the total as shown below: 


Pare 5 


combination of selected horse 1: first race with horse 1 in second 
nw n n wt " n nm re 
~~ 


) 
) 
) 
) 
) 
) 
) 
) 


( 
( 
( 
( 
( 
( 
( 
( 
( 


the total amount of money bet on the selected horse in the lst race) 


Le In the event a horse is scratched a wire will be plugged into the plug- 


board on the Central Control Unit so that no further betting can occur 
on that horse on any betting machine. If a Seller attempts to issue a 
ticket for that horse, the ticket issuing machine will not emit the 
ticket. The key of the issuing machine will remain locked in the 
"down" position and the transaction will not be recorded. The Seller 
will be able to release the locked key by operating a special release 
button. However, even when the key is released the ticket will not 
issue and the bet will not record at the Central Unit. 


SECTION 5 EQUIPMENT 
The Simlator will consist of the following equipment (see figures): 


2 


Ticket dispensing machines. Each machine will have ten keys for issuing 
tickets for ten horses, plus a key to allow the issuing of a test ticket, 
plus a release key. The latter is used to release the machine if a dis- 
allowed horse number key is used. If such a key is used no ticket issues 
and no transaction is recorded centrally. The machine includes a mech- 
anical counter which records the total number of tickets issued. 


The printed ticket will be similar in format and paper to the tickets 
presently dispensed at the track. 


Simlated (non-ticket dispensing) machines. Each machine has ten keys 
capable of recording betting information for ten horses. During the 
Daily Double operation the 16 machines are paired to provide & dual 
keyboard machines. 


Printer (adding-machine type) 
Five-digit in-line displays which show illuminated numerals. 


Racks of electronic accumlator, computation, checking and control 
equipment capable of accumulating up to 99 transactions for each horse 
for each window; computing the information described in the proposal 
and controlling the print or display of all information required. A 
plugboard is provided which can be arranged to determine the value and 
nature of the transaction for each machine. 
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Indicates that the total Daily Double pool is $7532. 
(See Sec. 2.2) 
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OPERATION BETTING DISPLaY 
” DISPLAY MODE RACE 
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Pressing the "End Betting" button during the Daily 
Double operation automatically displays the Daily 
Double pool. 


FIGURE 2 DISPLAY OF DAILY DOUBLE POOL 


a 
1 tf 
| 


DD-1 


A442 DISPLAY PAN — 


PO Cor 0 1) 


Shows that the dollars bet on the combination of the 
lst race winner horse “horse #4 (see the Control Panel) and 
horse #1 in the second race is $372. In3 secs. num- 
ber 2 appears ‘3 above "Horse" with a dollars bet amount. 
This continues automatically through 8 combinations. 


CONTROL PANEL 


! 
| 
OPERATION BETTING DISPLAY | 
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cL MODE 


1st 


the de Dlars bet on the ‘combination of the “tirst race winner with each horse in the 


second race press: (1) "Dollars Total"; (2) "lst Race"; (3) First race winner 
a. (assume #4 in above example). 


FIGURE 3 DOLIARS BET ON COMBINATION OF IST RACE WINNER 
AND EACH HORSE IN 2ND RACE 
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Shows the total $2 TRANSACTIONS for the combination of the 1st race winner horse #7, 
and horse #1 in the 2nd race. In 3 seconds #2 appears automatically and the total 
for the new combination appears. Every 3 seconds the horse number and $2 transac- 
tions total changes until all 8 combinations have been displayed. 


CONTROL PANEL 


Time ee os as coe 


OPERATION BETTING DISPLAY 


‘HORSE NUMBER 


AT THE END OF THE FIRST RACE to obtain display of total $2 TRANSACTIONS for the 
combinations of the first race winner with each horse in the second race press: 
1) "$2 TRANS" ("$10 TRANS" to get the total $10 transactions); (2) "1ST RACE"; 
(3) First Race Winner (in above example assume #7). ; 


FIGURE 4 TOTAL TRANSACTIONS FOR COMBINATION OF ‘1ST 
RACE WINNER + EACH HORSE IN SECOND RACE 


DISPLAY PANeL 


Indicates that 591 $2 transactions have been recorded for horse #5 
in the second race in combination with horse #1 in the first race. 
In 3 seconds a #2 appears and the total will indicate the 32 trans- 
actions for horse #5 in combination with horse #2 of the first race. 
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AT THE END OF THE FIRST RACE: For display and print-out of total $2 
(or 310) transactions for a selected horse in the 2nd race in com 
bination with each first race horse, the procedure is the same as 
described in Figure 4 except that "2ND RACE” button is pressed. 
Press: (1) $2 TRANS (or 310 TRANS); (2) "2ND RACE"; (3) The number 
of the selected horse in the second race (assume #5). 


FIGURE 5 TOTAL TRANSACTIONS FOR COMBINATION OF ANY SELECTED 
HORSE IN 2D RACE + EACH HORSE IN 1ST RACE 
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Indicates that horse #1 has probable odds of 5 to 2, 

a total bet of $656 for win; $572 for place and $490 
for show. In 3 seconds a "2" appears with the amounts 
for the second horse. The display continues automatic~ 
ally in sequence for each horse. 
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At the start of betting the Control Panel has the above 
appearance as a result of pressing the four buttons in- 
dicated. 


FIGURE 6 PROBABLE ODDS AND TOTALS BET ON EACH HORSE 
DURING REGULAR BETTING 
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DURING BETTING THERE IS NO CHANGE IN THE Control 
Panel from Figure 6. Total "Win", "Place”™ and 
"Show" pools are displayed automatically follow- 
ing the display of the individual horse "Dollars 
Bet” totals. 


CONTROL PANEL 
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Indicates the total WIN, PLACE and SHOW POOLS in dollars. 


FIGURE 7 -WIN, PLACE AND SHOW POOLS 
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AT THE END OF BETTING (1) Pressing the "End Betting™ button discontinues the displays 
shown in Figures 6 and 7. The same information displayed in Ficures 6 and 7 but as 
of the End of the Betting period can now be ovtained under manual control as follows: 


Press: (1) "One Step" 
(2) "Step" 


CONTROL PANEL 


REG 
OPERATION DISPLaY 


DISPLAY MODE 


HORSE NUMBER 


Indicates in sequence, each timc the "St:p" button is pressed, the information shown 
for each horse pa in Figure 6) followed by the total WIN, PLACE cand SHOW pools (as 
in Figure 7). 


FIGURE € TOTAL WIN, PLACE, SHOW POOLS AND INDIVIDUAL 
HORSE DATA AFTER THE END OF BETTING 
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FIGURE 9 COMPLETE CONTROL PANEL 
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TICKET PRINTING AND ISSUING DEVICE 
Albert F. Hohmann, Hackensack, NJ., assignor to Digi- 
tronics Corporation, Alberison, N.Y., a corporation of 
Delaware 
Original application June 5, 1961, Ser. No. 115,018. 
Divided and this application July 15, 1964, Ser. No. 


384,040 
8 Claims. (Cl. 101—66) 


This is a division of application Serial No. 115,018, 
filed June 5, 1961, now abandoned. 

This invention relates to an improved keyset-controlled 
ticket printing and issuing device which generates different 
coded signals respectively corresponding to different items 
of digital data represented by the tickets for entry into a 
pari-mutuel or other computing apparatus for totalizing 
and other purposes. 

The device of the instant invention may be employed 
for printing and issuing tickets for trains, airlines, and 
other transportation companies, theatres and the like, but 
is especially suitable for issuing tickets at the betting win- 
dows of pari-mutuel race tracks. The devices now em- 
ployed at race tracks generally involve a large number of 
electrical relay circuits with numerous make-and-break 
contacts, for selection, printing and other purposes, and 
such circuits require continual adjustment, cleaning and 
other maintenance and increase the possibility of trouble 
or failure. The consequences of any such failure, par- 
ticularly at race tracks, are indeed serious. 

An object of the instant invention is to provide a keyset- 
controlled ticket printing and issuing device of the char- 
acter disclosed, in which the various moving parts are 
positively actuated and positioned by interlocking me- 
chanical members, and in which the use of a large num- 
ber of relay circuits and contact elements is not required 
for the various keyset operations including the generation 
of item data signals for application to a computer. 

Another object is a keyset of the foregoing character 
which is extremely rugged, reliable and accurate, and 
which may be produced and sold at a lower price than the 
former devices which utilize a large number of electrical 
components. 

A further object is to provide suitable means for pre- 
venting the issuance of a ticket unless and until the signals 
representing the data on the ticket have been received by 
the associated computer; more specifically, the keyset will 
not issue a ticket until a revertive control signal has been 
received from the computer apparatus. 

An additional object is a keyset device having improved 
structure for selecting and properly positioning any of a 
plurality of different characters on a printing wheel for 
producing tickets respectively representing different items, 
and for generating code signals representing the currently 
selected item. 

Still another object is the provision of a keyset of the 
foregoing character having a rotatable signal coding device 
for producing a code signal representing the currently 
selected item, in which the print wheel and coding device 
remain positively engaged whereby the input from an op- 
erated key to the print wheel and coding device is not 
discontinued at any time. 

Another object is a keyset particularly adapted for race 
track use, and which has a race code print wheel for print- 
ing on the issued tickets the identifying number and code 
of each of the races, which print wheel may be controlled 
from outside the keyset by an incoming circuit adapted to 
turn all of the race number wheels simultaneously in ull 
of the various keysets at the track to identify the next race, 
thereby obviating the necessity of opening up a large num- 
ber of keysets (several hundred at a large track) and 
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manually changing the coding print slugs before each race 
as generally required with existing systems. 

A still further object is a keyset-controlled ticket print- 
ing and issuing device for race track use, which may 
readily be converted from a device for issuing only “single 
bet” tickets to one for issuing either “single bet” or “daily 
double” tickets as desired, and vice versa. 

Other objects and advantages of the invention will be 
apparent from the following detailed description of an 
illustrative embodiment thereof, taken in connection of 
the accompanying drawings in which: 

FIG. 1 diagrammatically shows a plurality of keysets 
for issuing betting tickets at the various Win, Place and 
Show betting windows at a pari-mutuel race track, and for 
simultaneously sending the betting information to a pari- 
mutuel computer; 

FIG. 2 shows one of the keysets enclosed in its housing, 
and having two rows of manually operable keys for en- 
abling “daily double” betting tickets to be issued; 

FIG. 3 shows the various data items and information 
appearing on a printed daily double ticket as issued by 
the keyset; 

FIG. 4 is a view, in elevation, of certain of the keyset 
mechanisms, looking inward from the right hand side of 
the keyset of FIG. 2, with the side pla noved; 

FIG. 5 is a timing chart of the ticket priciing and issuing 
operations; 

FIG. 6 shows certain details of the key-lever mounting 
structure for the upper row of keys; 

FIG. 7 is a view, in elevation, taken along the line 7—7 
of FIG. 6; 

FIG. 8 shows details of the key-controlled selecting 
levers, selection stop pins and other mechanical members 
for stopping and rigidly holding the print wheels in fixed 
positions while printing the identification numbers of the 
respective horses on which the bets are placed, as well as 
the identifying numbers of the successive races; 

FIG. 9 is a view partly in section, taken along the line 
9—9 of FIG. 8, showing details of the selection drums 
and signal coding drums employed, with drive means for 
rotating the drums; 

FIG. 9a is a fragmentary view of certain of the electrical 
contact brushes that engage the signal coding drums for 
sending signals to a pari-mutuel computer; 

FIG. 9b is a detail of back-stop ratchet and pawl ele- 
ments seen in FIG. 9; 

FIG. 10 is a diagrammatic view of the driving gear 
—_ for the selection drums and signal code drums of 
FIG. 9; 

FIG. 11 is a view taken along the line 11—11 of FIG. 8, 
looking in the direction of the arrows; 

FIG. 12 is a sectional view taken along the line 12—i2 
of FIG. 8, and showing the horse identification wheels for 
printing daily double tickets; . 

FIG. 12a is a modification of the structure of FIG. 12 
for printing “regular” or “straight” betting tickets, for 
which only one horse identification print wheel is required; 

FIG. 13 shows mechanism for issuing the printed tickets; 

FIG. 14 is a view, partly in section, taken along the line 
14—14 of FIG. 13; 

FIG. 15 is a view taken along the line 15—15 of 
FIG. 14; 

FIG. 16 is a partial top view of the inking mechanism. 

FIG. 17 is a side view taken along the line 17—17 of 
FIG. 16, showing certain details of the inking mechanism; 

FIG. 18 is a top view of ticket advancing mechanism; 

FIG. 19 is a side view of FIG. 18, looking in the di- 
rection of the arrows 19, 19; 

FIG. 20 is a side view of cam-operated ticket shearing 
mechanism; 

FIG. 21 is a view looking along the line 21—21 of 
FIG. 20; 


3 
FIG. 22 is a top view of the ticket shearing blades of 
FIGS, 20 and 21; 
23 shows cam-actuated means for printing the 
desired data on a ticket; 
FIG. 24 is a view taken along the line 24—24 of FIG. 
the direction of the arrows; 
IGS. 25 and 26 jointly show a local control circuit 


FIG. 27 shows the various data items and information 
appearing on a straight ticket, as distinguished from a 
daily double ticket. 

FIG. 1 diagrammatically shows a pari-mutuel system 
for race tracks, comprising a number of keysets 1S to 
KS’ which are located at the betting windows for enter- 
ing the bets before each race, and for issuing the tickets 
to the bettors. In accordance with the instant inven- 
tion the moving parts of the keyset device are positively 
actuated and positioned by mechanical elements to there- 
by obviate the necessity of having a large number of 
electrical and electronic elements for selection and print- 
ing purposes, and moreover the mechanical elements are 
adapted to operate at very high speeds; the time required 
for the successive selection, printing and issuing opera- 
tions is but a fraction of a second. 

The keysets KS to KS’ are each connected by a cable 
10 or 10’ to a high speed pari-mutuel computer which 
determines the returns to be paid on the winning tickets at 
the conclusion of each race, each cable including several 
conductors for transmitting code signals to the computer 
for entering the necessary data therein, and also two con- 
trol conductors 12 and 14, as hereinafter explained in 
detail in connection with the circuit diagram of FIGS. 25 
and 26. As indicated in FIG. 1, the conductor 12 is con- 
trolled by a relay 16 or other suitable element embodied 
in the computer. A circuit 18 extends between the vari- 
ous keysets for enabling all of the race code print wheels 
(which print on the issued tickets the identifying number 
and code syinbol of each race) to be turned simultaneous- 
ly in all of the keysets to identify the next race, as herein- 
after explained. 

Referring to FIG. 2, the keyset is enclosed within a 
metal housing, generally indicated at 24, having hinged 
front and side plates 24a and 245 and a removable top 
plate 24c. A keyboard housing or cover 26 extends from 
the front of the housing 24, and the keyboard shown com- 
prises an upper row k1 and a iower row k2 of manually 
operable keys, so the keyset is adapted to issue daily 
double tickets in which a first horse selection is made by 
depressing the proper key in the lower row, and a second 
horse selection made by depressing the proper key in the 
upper row. The tops of the keys bear numbers which 


FIG. 3 shows a daily double ticket as issued. The 
mame of the track and the price of the ticket (in this case 
a Two Dollar bet) are printed on a portion A of the 
ticket. Portion B has printed thereon the identifying 
numbers of the two horses on which the bet is placed. 
Portion C has printed thereon the number identifying the 
race and a code number or character also identifying the 
particular race; the code number “BLXM1” is printed by 
means of a type slug which may manually be replaced on 
different days thereby to make it more difficult for a 
i to be altered illegally or counterfeited. Portion D 
t contains the date which is printed by a set of 
that are manually changed for each day of 
Two special code characters 30 and 31 op- 
also make it difficult to alter the date 
to counterfeit a ticket. 
to FIGS. 4, 6 and 8, various details of the 

i are shown, FIG. 4 being a view look- 
right hand side of FIG. 2 with the side 
Reference number 34 of FIG. 4 identifies 
vertical mounting plates for the equipment; 
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two other mounting plaies ave positioned behiad plate 34 
and hence 2re noi seen in the figure; these plates are bolted 
together at their upper edges by bolts and spacers in 
known manner, one of the bolts being indicated a: 33 in 
FIG. 4. A roll of ticket stock # of thin cardboard is 
rotatably mounted on a rod 35 which is supported in any 
suitable maner, the ticket strip being advanced past the 
various print wheels and severed into ticket lengths for 
issuance. 

The key levers 36 are pivotally mounted on rods 28 
carried by fixed frame plates. The key levers have tail 
portions, seer. at 36a in FIG 6, with small studs 42, FIG. 
8, for engagement with the ends of associated selecting 
levers 44. Selecting levers 44 are pivotally mounted 
intermediate their ends on rods 46 carried by brackeis 48 
and 48’, seen more clearly in FIG. 8. In this figure one 
of the keys k1 of the upper row of keys is shown depressed, 
which indicates that one of the horses has been selected 
for a daily double bet; the iower keys k2 are seen in their 
unoperated positions, indicating that the second horse has 
not yet been selected. Small coil springs 40 normally bias 
the keys to their unoperated positions; when a key is man- 
ually depressed by a ticket seller, however, it is held down 
by latch members seen in FIG. 7 until the be: has been 
registered in the. pari-mutuel computer, as hereinafter 
described. Each selecting lever has an individual coil 
spring 45 which causes the lever to turn in a clockwise 
direction, as viewed in FIG. 8, when the associated key is 
depressed, and this causes the lever to move into the path 
of a corresponding stop pin 59 that extends from the sur- 
face of a rotating selection drum 57 or 58. The lever 
engages the stop pin and stops the drum in a position cor- 
responding to a particular selected horse and the identifica- 
tion number of the horse is printed on the ticket by a print 
wheel that rotates in unison with the selection drum here- 
inafter referred to. 

The arms 48 and 48’ respectively are embodied in 
brackets pivotaily movnted on fixed rods 50 and 50’, and 
these brackets are biased by coil springs 56 so that the 
lower ends of the arms are biased against fixed stop pins 
54. Pins 54 and 54’ fix the limits of a slight swinging or 
arcuate movement of the lower ends of the bracket mem- 
bers 48 and 48’. Each selection drum and print wheel 
are continuously rotated on a shaft driven through a slip 
clutch from a continuously rotating drive shaft, the slip 
clutch enabling the selection drum and print wheel to be 
stopped when a selection is effected, notwithstanding the 
continued rotation of the drive shaft. The operation of 
the foregoing assembly of the selecting arms and brackets 
is advantageous in that it prevents movement of the print 
wheel during a printing operation and thus prevents 
smudging of a ticket and provides a clean sharp impres- 
sion of the printed data, in the following manner: The 
force exerted on the end of a selecting lever in engage- 
ment with its associated stop pin on the selection drum 
due to the continued rotation of the drive shaft causes the 
associated bracket 48 or 48’ on which the lever is mounted 
to be urged against its forward stop pin 54’ and thus firmly 
hold the print wheel against movement during a printing 
operat.on, and prevent jiggling of the wheel. Preferably, 
and as shown in FIGS. 9 and 96, a ratchet and back-stop 
pawl arrangement is used with the driven shafts to prevent 
any rebound of the selection drum and print wheel when 
these members are stopped by the selection levers and 
stop pins. The bracket arms 48 and 48’ have extensions 
49 and 49’ which respectively actuate two microswitches 
MDSW11 and MDSW2 mounted on a fixed rod 68 to close 
circuits which indicate to the computer that selections 
have been set up in the keyset; these switches aie actuated 
to their circuit-closing positions just at the instant that 
each of the bracket arms has engaged its stop pin 54’. 
The switches are referred to as Motion Detector switches 
and their operation explained in the description of the 
keyset control circuit of FIGS. 25 and 26 appearing here- 
inafter. 
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FIGS. 8 to 10 show details of the two selection drums 
and driving shafts therefor. As shown in FIG. 8 the 
drum 57 is mounted directly above the drum 58; in FIG. 
9 the view is taken at an angle such that one drum does 
not obscure the othe. in the figure; and FIG. 10 is a dia- 
grammatic representation of the drums and their driving 
elements. Preferably, and as shown, the stop pins 59 on 
each drum are arranged in a helical path so that during 
rotation of the drums each pin will be in alignment with 
its corresponding stop lever for engagement with the 
lever when its associated key is actuated. Referring now 
to FIGS. 9 and 10, the drums 57 and 58 respectively are 
mounted on and rotated by shafts 65 and 66 which in turn 
are driven through friction slip clutches 67 and a gear 
train 69 from the drive shaft of a continuously running 
motor M1 energized from alternating current power. 

Two signal code drums 77 and 78 are mounted on 
and rotated by the shafts 65 and 66 on which the selection 
drums are mounted. The code drums are signal-generat- 
ing devices operative in successive angular posi'ions there- 
of for producing different code signals respectively rep- 
resenting the items of data as determined by the manually 
operated keys, and printed on the issued tickets such as 
the ticket shown in FIG. 3. The signal code drums illus- 
trated have successive longitudinally extending rows of 
interspersed conducting and nonconducting areas coded 
to produce binary permutation code signals when these 
areas are in contact with a row of brushes. These may 
conveniently be provided by metal drums with inserts i 
of insulation embedded in the surfaces of the drums and 
arranged to provide the spacing code pulses of permuta- 
tion code signals, the marking code signal pulses being ob- 
tained from the conductive surface areas c of the drums 
in contact with the rows b and b’ of the brushes diagram- 
matically shown in FIGS. 9a and 25. Separate conduc- 
tors from the brushes are embodied in a cable 10 or 10’ 
for convenience, as seen in FIGS, 1 and 25, and trans- 
mit to the pari-mutuel signals representing the data to 
be entered in the computer. It will be understood that 
other known forms of rotatable signal-generating devices 
may be used instead of the drums, and that other signal 
codes may be employed for transmitting the data. 

The ratchet and back-stop pawl arrangement herein- 
before referred to for preventing rebound of the selection 
drums and print wheels is provided by a ratchet 70, FIGS. 
9 and 95, firmly secured in any suitable manner to each 
driven shaft 65 and 66, pivotally mounted on a fixed pin 
72. secured to frame structure with a coacting spring- 
pressed back-stop pawl 71. Print wheel 63 is connected 
to the shaft 61 through a gear train 62, FIG. 10, and 
print wheel 64 is connected to the shaft 61 through a gear 
train 62’. The teeth of each ratchet respectively corre- 
spond to the successive print positions of the associated 
horse identification print wheel 63 or 64, aud when 
a selecting lever is engaged by a corresponding stop pin 
to stop the rotating members, one of the teeth of the 
ratchet wheel 70 will always appear at the corresponding 
rotary position and the spring-actuated pawl will instantly 
enter behind the ratchet tooth and prevent rebound of the 
associated selection drum and print wheel. 

The relative positions of the printing type faces in the 
area where printing of the ticket occurs are seen in FIGS. 
8, 17 and 23. Looking from left to right in these figures, 
these faces are (1) the print slug 73, for portion A of 
the ticket of FIG. 3; (2) the faces of the two adjacent 
wheels 63, 64 for the two identification numbers of the 
horses, portion B of the ticket; (3) the slug 76 on race 
code number wheel 75 which rotates on shaft 74, por- 
tion C of the ticket; and (4) the manually settable date 
wheel assembly 79, shown in detail in FIGS. 14 and 15, 
for printing portion D of the ticket. The word “AND” 
in portion B of a daily double ticket may be carried by 
either of the two horse identification wheels, for example, 
on a slightly wider wheel 63 seen in FIG. 12. In the lat- 
ter figure, one of the wheels 64 is pinned to shaft 61 
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6 
which is rotatable by the gear train 62’; wheel 63 is ro- 
tatable on the shaft 61 and is positioned by the gear 
train 62. 

FIG. 11 shows details of means for stepping the r ce 
code number wheel 75 between successive races. The 
figure shows the relative positions of the parts at the 
end of a stepping cycle. During a stepping cycle a shaft 
80 of an alternating current motor M3 rotates an ec- 
centrically mounted cam 82. The cam carries a pin 84 
which engages the switch arm 84 of a microswitch 87 to 
open the switch contacts at the end of a stepping cycle. 
The motor is energized for each stepping cycle by the 
manual closure by an attendant of a switch 20 (FIG. 1) 
at a central control point, for example, near the pari-mu- 
tuel computer, to supply alternating current over a cir- 
cuit 18 for a short period of time to start the motor M3 
of FIG. 11. As soon as the motor starts, the cam 82 
starts to rotate and the pin 86 releases the switch arm 
84 and the microswitch snaps into its circuit-closing posi- 
tion and its contacts maintain a supply of alternating cur- 
rent to the motor to insure that it continues in rotation 
until the end of the stepping cycle, whereupon the switch 
87 is again opened by pin 86 on the cam 82, thereby de- 
energizing the motor. The motor is of a well known type 
having a brake solenoid to insure quick stopping when 
the current supply circuit is opened by the switch. 

Stepping of the wheel 75 during a rotation of cam 82 
is effected by a cam follower roller 88 on an actuating 
arm 90 pivoted at 91, the cam follower being held against 
the cam by a spring 92. An actuating pawl 96, pivotally 
mounted at 94 to lever 90, is in engagement with a ratchet 
wheel 98 thai steps the code wheel 75 to the next printing 
position when motor M3 is energized as aforesaid, all 
of the keyset devices having their race code number 
wheels simultaneously stepped by remote control for the 
race code of the next race to be run. A detent arm 100, 
pivoted at 101, carries a roller 102 which, when the wheel 
75 reaches the next printing position, engages one of the 
detents 104’ in the periphery of a circular detent plate 
104 secured to the wheel.75. A spring 105 urges the 
arm 100 and roller 102 into latching position, and the 
wheel is firmly held against movement during a printing 
Operation. 

FIG. 12a shows a horse identification print wheel as- 
sembly for issuing regular or straight tickets, as distin- 
guished from daily double tickets. Print wheel 110 con- 
tains the print type for the various horse numbers, and 
preferably a type slug 112 is provided to print a notation, 
for example “No.,” on a regular ticket, as seen in FIG. 
27, so that an additional horse number cannot illegally 
be inserted to simulate a daily double ticket. The slug 
may be held in any suitabi. raanner, as by the shaft 61, 
the slug being held from .. ation by the shaft by 2 cap 
screw or bolt 113 that pesses through a fixed frame plate 
114. It will be understood that only one row of keys is 
required in the keyboard, such as the row k1 seen in FIG. 
6 (in which the second row k2 does not appear in the 
view ), and that only one selection drum, signal code drum, 
and associated elements are required. The ticket print- 
ing and issuing device may readily be converted during 
the assembly thereof to provide for the issuance of only 
regular tickets or only daily double tickets, as desired. 

FIGS. 4 and 13 show mechanism for feeding out the 
printed tickets from the keyset device. A constantly 
rotating main motor M1, indicated in dotted outline in 
FIG. 4 and diagrammatically shown in FIG. 10, rotates 
a main shaft 124 which drives the mechanism of FIG. 
13. Referring to the latter figure, the shaft 124 drives 
a gear train which rotates a shaft 126 which is continu- 
ously rotating. A pulley 128 on shaft 126 drives a belt 
130 which in turn drives a pulley 132 on a shaft 134. 
The ticket exit roller assembly includes three constantly 
rotating rubber rollers 136, one of which is seen in FIG. 
13, and three coacting pressure rollers of steel 178 
(FIGS. 13 and 14). eedout of a ticket is effected |” 
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ted on a main cam shaft 161 
r 142 carried by a pivoted arm 143. 
is driven in cycles through a one revolu- 
type identified by reference nu- 
. 4, when a latch 231 is released by 
energization of a clutch solenoid in response to an 
r-back signal from the computer, as set forth here- 
in the circuit description of FIG. 25. The clutch 
ven through gears from the shaft 124 of the motor 
. 4, and makes one revolution for the cycle 
shearing, printing and issuing each ticket, after which 
by 
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the clutch is stopped by the latch 231. : 
Referring again to FIG. 13, the cam follower arm 143 
and cam 14@ actuate a link 144 to control a lever arm 
149 which has a stud 148 adapted to be engaged by the 
end of lever or link 144 during its operation. A fixed 
pin 146 provides a guide pin for the link. The arm 148 
is pivoted at, and is pi to, a transfer shaft 150, as 


exit cam 140 will bring a pressure roller 138’, FIG. 14, 
into pressure contact with the ticket whereby rollers 138’ 
and 136’, FIG. 16, feed out the ticket. The rollers 
138, FIGS. 13, 14 and 17, are spring-loaded to keep them 
urged against the lower exit rollers (or the ticket between 
them) to insure positive ejection of the ticket. A driv- 
ing pulley 154 on shaft 134 drives a pulley 155 through 
a belt 156 for rotating the exit roller 136’, FIG. 16. 

FIGS. 13 to 15 show the date wheel assembly 79 com- 
posed of year, month and day printing wheels mounted 
on a fixed shaft 158, the wheels being manually settable 
to show the date of issuance of a ticket which is the race 
date. FIG. 15 shows two print slugs 30 and 31 for print- 
ing the special code characters opposite the date and 
seen in the ticket of FIG. 3. These slugs are mounted 
on the ends of the shaft 158, but are pinned or otherwise 
secured against any rotational movement. 

FIGS. 16 and 17 show mechanism for operating the 
inking roller 159. An inking cam 160 is operated in 
cycles by the main cam shaft 161 for controlling a cam 
follower arm 162. Prior to an inking operation the posi- 
tion of the arm is at the left; the figure shows the arm 
at the right which is after an inking operation has oc- 
curred. A carriage 164 is slidable on a guide rod 165, 
and the carriage has a bar 173 with a bifurcated end por- 
tion that freely slides along another guide rod 165’ and 
prevents turning of the carriage as it is slid along the 
rod 165. The carriage 164 carries the ink roller 159 
which is freely rotatable on a shaft 166. The roller is 
of felt or other suitable material and will retain a suffi- 
cient supply of ink to last for days. 

A printing carriage 170 is slidably mounted on the 
guide rod 165’, and carries a rotatable print roller 167 
seen in FIGS. 16 and 23. The carriage has a bar 174, 
FIG. 16, with a bifurcated end portion that freely slides 
along the guide rod 165 and prevents turning of the car- 
riage as it is slid along the rod 165’. In FIG. 23 there 
are shown a cam 175 and a cam follower arm 168 for 
moving the print carriage across the print field, the cam 
being rotatable by the shaft 161 during a print cycle. 
Shaft 161 also carries a pressure cam 176 which .causes 
a cam follower 177 that acts through an adjustable link 
178 to exert upward pressure on the end of a pivotally 
mounted arm 179. A roller 172 riding on the arm 179 
causes upward pressure to be exerted on the rubber print 
roller 167 and hence on the under side of a ticket ¢ to 

inst the type faces to effect printing. 
arm 168 is shown in full line before 
printing, and in dot and dash outline at the end of a print- 
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FIGS. 18 and 19 show mechanism for advancing the 
ticket stock into-position for printing. This comprises 
a ticket stock feed-in cam 180 rotated by the shaft 161 
during the feed-in cycle. A cam follower 180’ acts 
through an adjustable link to turn a gear 181, pivotally 
mounted at 192, through a limited arcuate movement. 
Gear 181 meshes with a gear 182 that is pinned to a 
collar 183, FIG. 18, forming part of a one direction 
clutch of known type which permits shaft 184 to rotate 
in only one direction. A detent device 185 prevents 
back lash. The ticket stock feed roller of rubber is 
keyed on the shaft 184 and is identified by reference 
numeral 194 in FIG. 20. A pressure roller 195 coacts 
with the roller 194 to feed in a predetermined length of 
the ticket stock ¢ sufficient to form a ticket. 

FIGS. 20 to 22 show means for cutting or shearing 
the ticket stock to form the tickets. A cam 186 for 
operating the shearing mechanism is rotated by the cam 
shaft 161, and through cam follower arm 187, pivoted 
at 187a, operates a link 188. The link is pivotally con- 
nected to a movable shearing blade 189 pivotally mounted 
at 190 and which coacts with a fixed shearing blade 191. 
Blade 189 cuts as it is moved upwardly; the cutting edge 
of 189 is its upper edge as viewed in FIG. 21, and the 
lower edge of 191 is its cutting edge. 

As may be noted from the tickei issue time chart of 
FIG. 5, prior to a printing operation the movable shear 
blade 189 is up (as seen in FIG. 21). In the sequence 
of operation the type faces are inked by the roller 159 
which remains for a period over at its right-hand posi- 
tion, as viewed in FIGS. 16 and 17, since its cam fol- 
lower 162 is on the dwell portion of the cam 160. The 
movable shear blade is now brought down to the dotted 
line position shown in FIG. 21. The ticket strip is then 
fed in, and blade 189 is quickly moved up to cut the 
ticket, the blade remaining up. The print roller 167 is 
then raised up against the ticket and moved across to the 
right to effect printing. The print roller is then brought 
down and returned back to the left, and the ticket is 
ejected, and the inking roller 159 is returned to its initial 
position. In the chart the numerals above the various 
chart lines represent degrees of rotation, and the nu- 
merals below the chart lines represent time intervals in 
milliseconds. 

FIG. 7 shows suitable mechanism for latching the 
operated keys of the keyboard and for releasing the oper- 
ated keys in repsonse to an answer-back signal from the 
computer in the manner referred to in the description 
of the circuit drawing of FIG. 25. In FIG. 7 it is seen 
that each key lever has a pin 240 which engages an 
associated latch arm 242, the latch arms of the key levers 
being secured to a rod 244 and rotatable therewith. The 
lower end of each latch arm has a cam surface which 
bears against the pin 240 when the key is unoperated. 
When a key is depressed the pin in its key lever causes 
the latch assembly to rotated slightly in a counterclock- 
wise direction, against the tension of a biasing spring 247, 
until the pin 240 enters a notch or shoulder portion 246 
and the latch returns to hold the key lever down. A 
link or arm 248, with the left-hand end thereof secured 
to the pivotal rod 244, and the right-hand end thereof 
pivoted on a stud 249, operates to rotate the rod 244 
and release the latches 242 when an arm 252 is raised up 
by rotation of an arm 250 of the Reset Solenoid RS, and 
thus release any operated key. The key lever seen in 
FIG. 7 is the CLEAR lever and it operates a CLEAR 
KEY SWITCH for purposes explained hereinafter. 

In order to prevent more than one key in each bank 
of keys from being operated at any one time, the key 
levers coact with steels balls 260 contained in a channel 
262, as seen more clearly in FIG. 6. The diameter of 
each ball is such that only one key lever may be entered 
between adjacent balls at any one time. Other means 
for preventing the operation of more than one key at a 
time may, cf course, be employed. 
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Keyset control circuit 


FIGS. 25 and 26 together comprise a schematic circuit 
diagram showing the controls for the keyset adapted to 
issue “daily double” betting tickets. It will be seen that 
the circuit operates with relatively few relays and electro- 
magnets, and this reduces the possibility of electrical 
trouble or failure. In the diagram the relay contacts are 
shown detached from the relay windings to simplify 
tracing the circuits; the relay windings are given I+tter 
designations generally indicating their functions, and their 
associated contacts are identified by the same letter desig- 
nations as the relays, followed by a number of identifying 
the individual contacts. 

The manual operation of a key in each of the two rows 
of keys will cause the associated selecting levers to move 
into the paths of their corresponding stop pins on the 
selection drums to stop the drums, and hence stop the 
two code drums Nos. 1 and 2 (diagrammatically shown 
in the left-hand portion of the figure) in proper position 
for producing the code signals representing the identify- 
ing numbers of the two horses selected by a bettor for 
the daily double in the coming race. 

As each of the selection drums is stopped, the force ex- 
erted on the operated selection lever causes a bracket 
member to rotate to a position where it actuates an asso- 
ciated microswitch, referred to as Motion Detector 
Switches #1 and #2 (MDSW1 and MDSW2). As each 
MDSW operates, it in turn operates an associated Motion 
Detector Relay MDR1 or MDR2 over a circuit compris- 
ing a bus 200 and a conductor 201, through the closed 
contacts of the microswitches and the windings of the 
motion detector relays to a grounded bus 203. 

When the first motion detector relay MDRI1 operates, 
it opens the normally closed contacts 2 of MDR1 and 
removes a negative potential of —6 volts normally ap- 
plied to a conductor 14 which is an outgoing circuit lead- 
ing to the computer and used to signify that a number 
representing a particular horse in the coming race has 
been set up in the keyset. When the conductor 14 has 
—6 volts potential thereon, this indicates to the com- 
puter that the keyset is available for entering a bet, and 
when the conductor is opened at contacts 2 of MDR1 
or MDR2 this indicates to the computer that the keyset 
is. in the process of entering a bet. The operation of 
MDR1 also closes one pair of contacts 4 in a series cir- 
cuit comprising two pairs of such contacts on MDRI1 
and MDR2 and leading to a conductor 206 which is com- 
mon to the two signal code drums #1 and #2. When 
both motion detector relays are operated, by a daily 
double selection set up in the keyset, both pairs of con- 
tacts 4 are closed and the common conductor 206 applies 
signal current of --6 volts through the contact brushes 
b’ to the bodies of the metal drums for sending out the 
code signals from the longitudinally. extending rows of 
coded conducting and nonconducting areas on which the 
rows b of contact brushes rest in the selected stopped 
positions of the drums. The number of coded areas in 
each row across the drums engaged by the brushes 6 will 
depend upon the number of permutation code signals 
required for the maximum number of horses in any race; 
the six brushes indicated in each row for coding pur- 
poses will give a corresponding number of useful unique 
permutations. 

As soon as the computer has received and accepted the 
code signals transmitted over conductors in a cable 10, 
it energizes a relay 16, FIG. 1, associated with the call- 
ing keyset, anc the closure of the relay contacts causes 
an answer-back, or revertive control, signal of negative 
polarity to be sent over conductor 12 and through the 
close¢ contacts RR3 of a release Relay RR to energize 
a Clutch Relay CR. A diode 209 in conductor 12 pre- 
vents feedback from the keyset circuitry. CR operates 
and closes its contacts CR6, FIG. 26, to energize the 
Clutch Release Solenoid CS which releases the latch 231, 
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10 
FIG. 4, and starts the one revolution clutch operation 
to eftect printing and ejection of the ticket. 

Energized relay CR closes its contacts 2 to provide a 
self-locking circuit comprising a conductor 210, closed 
contacts 2, and the normally closed contacts 3 of a cam- 
operated switch CSLSW which is controlled by a cam on 
one of the driven shafts of the keyset device. Relay CR 
is locked up until the cammed s “itch CSLSW operates 
momentarly, towards the end of . rating cycle, which 
action opens the locking circuit 2.0 and releases CR 
and, through the blade and upper contact 1 of CSLSW 
and conductors 212 and 213, energizes a Release Relay 
RR. The operation of RR at its contacts RR2 immedi- 
ately opens the Code Drum circuit 206, and ai its con- 
tacts RR3 opens the answer-back circuit 12. At its con- 
tacts RR4 the operation of the release relay energizes, 
over conductor 215, the Release Solenoid RS, but only 
if the Clutch Relay has been released and its contacts 
CRS are closed. 

The operated release relay RR provides its own holding 
circuit at its now closed contacts RR6 so long as con- 
tacts 3 of motion detector relay MDR1 or MDR2 remain 
closed, the holding circuit including conductors 201 and 
218. The basic function of the release relay RR is to 
operate the release solenoid RS which, in turn, releases 
the operated key oi keys and permits the selector drum 
or drums to resume their rotation. As each key is reset, 
the associated switch MDSW releases and deenergizes 
the associated relay MDR1 or MDR2 and opens each of 
the two holding paths 201 and 218 for the release 
relay RR. 

When both keys are reset, and both drums are spinning 
again, Relay RR is released, unless a ticket jam has oc- 
curred, in which event RR is held operated over conduc- 
tor 220 and the EXIT SWITCH which closes until the 
jam has been cleared. The resetting of both of the keys 
recloses the series circuit 204 of MDR1 and MDR2 to 
indicate transmission completed and machine reset. Dur- 
ing a jam, since release relay RR is operated and its 
contacts RR2 are open, no code signal can be sent. This 
means that no acknowledgment will be received, and 
no printing can occur. * 

In the event that a ticket seller operates an “inoperative” 
key, that is, one for which there is no corresponding horse 
entered in the race, or if a corresponding horse has been 
scratched so that the computer cannot send a confirm 
signal, the closure of the contacts of a CLEAR KEY 
SWITCH by the operator causes current from the bus 
conductor 200, conductor 201, through the key, and con- 
ductor 213 to energize the release relay RR and restore 
the key to its unoperated position. 

The operation of the TEST KEY, by mechanical link- 
age, stops both Code Drums #1 and #2 each in a posi- 
tion such that a “disallowed” signal appears on the drums, 
and is recognized by the computer as such so no confirm 
signal is given by the computer. The word “Test” or 
equivalent designation appears in one of the print positions 
on the print wheels bearing the horse designations, and 
the test designation will be printed on an issued ticket 
for test purposes without involving the computer. The 
circuit of the Test Key includes the winding of the clutch 
relay CR, closed contacts of the test key, closed conta-ts 
5 of MDR1 and MDR2, and the closed contacts 3 of the 
cam-operated switch CSLSW. 

FIG. 26 shows a circuit for enabling all of the race 
number wheels 75 to be stepped simultaneously before 
each race. The alternating current power supply 222 is 
normally aot applied to motor M3 (shown in detail in 
FIG. 11) since the contacts of the cam-operated switch are 
normally held open. Prior to each race, however, an 
attendant at the console of the pari-mutuel computer 
closes the switch 20, FIG. 1, for a short interval of time 
and this supplies the alternating current power to the 
motors M3 of all the keyset devices, over conductors 18 
and 19, to start the motors for the stepping operation, 
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after which the cam-operated switches 87 close their con- 
tacts to maintain power to the motors to complete their 
stepping operation, whereupon their associated cams again 
open the switches 87 to stop the motors. 

The embodiment disclosed herein is for the purpose of 
illustrating the principles of the invention and one mode 
of application thereof, and various changes and modifica- 
tions may be made without departing from the spirit of 
the invention which is not to ve regarded as limited ex- 
cept as indicated by the scope,of the appended claims. 

What is claimed is: 

1. A keyset-controlled ticket printing and issuing de- 
vice comprising a set of manually operable keys respec- 
tively representing different items of data to be printed 
on the tickets as issued, means for holding a supply of 
ticket stock, a print wheel having a series of print char- 
acters thereon for printing said different items of data 
on the tickets, a rotatable selection member having a 
series of stop pins respectively corresponding to said keys, 
drive means including a continuously rotatable shaft and 
a slip clutch for rotating said selection member and print 
wheel in unison, said keys having associated selecting 
levers normally positioned out of the path of travel of said 
stop pins and each movable into the path of a correspond- 
ing stop pin when the associated key is operated to stop 
the rotating selection member aud printing wheel in 
proper position to print the data represented by the oper- 
ated key, said slip clutch enabling these members to stop 
notwithstanding the continued rotation of said shaft, 
means for advancing a predetermined length of ticket 
stock into the printing position, means for severing the 
advanced length of ticket stock to form a ticket, means 
for causing the selected data on the printing wheel to be 
printed on the ticket, and means for issuing the printed 
ticket. 

2. A keyset device in accordance with claim 1, in 
which said selecting levers are spaced laterally in a row 
and said selection member has a longitudinal axis about 
which it rotates, said stop pins being positioned around 
the outer surface of the selection member and axially 
spaced along the member so that during rotation thereof 
the pins respectively move into alignment with the select- 
ing levers thereby to cause a particular pin to engage the 
selecting lever of an operated key for stopping the selec- 
tion member and printing wheel in position to print the 
selected data item. 

3. A keyset device in accordance with claim 2, in 
which said stops pins are arranged in a spiral path around 
the outer surface of the selection member to determine 
the successive stopping positions of the rotatable selec- 
tion member and priniing wheel. 

4A keyset controlled ticket printing and issuing device 
comprising a set of manually operable keys respectively 
representing different items of data to be printed on the 
tickets as issued, a print wheel having a series of print 
characters thereon for printing said different items of 
data on the tickets, a rotatable selection member having 
a series of stop pins respectively corresponding to said 
keys, drive means comprising a continuously rotatable 
motor-driven shaft for rotating a driven shaft through a 
slip clutch, said driven shaft rotating said selection mem- 
ber and print wheel in unison, said keys having associated 
selecting levers normally positioned out of the path of 
travel of said stop pins and each movable into the path of 


wheel in position to print the data represented by the 
operated key, said slip clutch enabling these members to 
stop notwithstanding continued rotation of said first 
named shaft, and means for preventing movement of the 
print wheel during « printing Operation comprising a 


two fixed stop pins, the force exerted on a selecting lever 


10 


15 


20 


30 


35 


40 


45 


50 


55 


70 


75 


12 
of an operated key by the continued rotation of said first 
named shaft causirg said bracket to be urged against one 
of its.two fixed stop pins and thereby hold the print wheel 
against movement during p-inting. 

5. A device in accordance with claim 4, including a 
ratchet wheel on said driven sbaft and a back-stop pawl 
for engaging a tooth of the raichet wheel in any stopped 
position of the selection member and print wheel to pre- 
vent rebound when these members are stopped by said 
selection lever and stop pin. 

6. A keyset-controlled ticket printing and issuing de- 
vice comprising a set of manually operable keys respec- 
tively representing different items of data to be printed 
on the tickets as issued, a print wheel having a series of 
print characters thereon for p.inting said different items 
of data on the tickets, a rotatable selection member hav- 
ing a series of stop pins respectively corresponding to 
said keys, drive means comprising a continuously ro- 
tatable motor-driven shaft for rotating a driven shaft 
through a slip clutch, said driven shaft rotating said selec- 
tion member and print wheel in unison, said keys having 
key levers for engaging associated selecting levers and 
normally operative to hold the selecting levers out of the 
path of travel of said stop pins and each movable into 
the path of a corresponding stop pin when the associated 
key and its key lever is operated to stop the rotating se- 
lection member and print wheel in position to print the 
data represented by the operated key, said slip clutch en- 
abling these members to stop notwithstanding continued 
rotation of said first named shaft, and means for prevent- 
ing movement of the print wheel during a printing opera- 
tion comprising a bracket having a rod on which said 
selecting levers are pivotally mounted, said bracket also 
being pivotally mounted to provide limited movement 
thereof between two fixed stop pins, the force exerted on 
a selecting lever of an operated key by the continued ro- 
tation of said first named shaft causing said bracket to be 
urged against one of its two fixed stop pins and thereby 
hold the print wheel against movement during printing. 

7. A race track pari-mutuel system comprising: a plu- 
Tality of keyset devices for printing and issuing tickets 
Prior to each race, each of said keyset devices having 
manually operable keys and a first print wheel with a 
first series of printing characters thereon respectively 
identifying the individual contestants entered in a forth- 
coming race; each keyset device also having a plurality 
of mechanically operated selecting members controlled 
by the operation of a key for selectively rotating said first 
print wheel to a position for printing on a betting ticket 
an identifying character representing a bet on a particu- 
lar contestant; each of said keyset devices also having a 
second print wheel having race code identification char- 
acters thereon for identifying each race; each of said 
keyset devices also having electrically operated stepping 
means for stepping each of said second print wheels upon 
receipt of an electrical signal to a different position, each 
of said electrically cperated stepping means including an 
electrical motor having a shaft connected to said second 
print wheel, a cam on said shaft, a cam operated switch 
operatively disposed with respect to said cam and means 
for initially energizing said motor in response to the re- 
ceived electrical signal under control of said cam oper- 
ated switch; and central electrical signal generating means 
for transmitting electrical signals to the electrically oper- 
ated stepping means of each of said keyset devices prior 
to the start of a race. 

8. A race track pari-mutuel system comprising: a plu- 
rality of keyset devices for printing and issuing tickets 
prior to each race, each of said keyset devices having 
manually operable keys and a first print wheel with a 
first series of printing characters thereon respectively 
identifying the individual contestants entered in a forth- 
coming race; each keyset device also having a plurality of 
mechanically —_— selecting members controlled by 
the operation of a key for selectively rotating said first 
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print wheel to a position for printing on a betting ticket 
an identifying character representing a bet on a particular 
contestant; each of said keyset devices also having a sec- 
ond print wheel having race code identification characters 
thereon for identifying each race; each of said keyset de- 
vices also having electrically operated stepping means for 
stepping each of said second print wheels upon receipt 
of an electrical signal to a different position, each of said 
electrically operated stepping means including an elec- 
trical motor having a shaft connected to said second print 
wheel, a cam on said shaft, a cam operated switch op- 
erati ely disposed with respect to said cam, a source of 
electrical energy, circuit means for controlling the trans- 
mission of electrical energy from said source to said 
electrical motor by said cam operated switch and means 
for transmitting the electrical signal to said electrical 
motor to initially start said electrical motor, said cam 


14 


operated switch connecting said electrical motor to said 
source when said shaft reaches a first position of rotation 
and disconnecting said electrical! motor from said source 
when said shaft reaches a second position of rotation; 
and central electrical signal generating means for tran. 
mitting electrical signals to the electrically operated 
stepping means of each of said keyset devices prior to the 
start of a race. 
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This All-Electronic Pari-Mutuel System consists © 
complete tote center, ticket Issuing machines, 
infield tote display board. and other remote disp 
boards around the track. The tote center consists 
a scanner, aggregator, odds computer, payoff cc 
puter, a tote center disziay panel, and printe 


facilities. The function of each of these e' 


will be explained in detail at a later point. 


SVSTEM 1S CONSTRUCTED ENTIRELY 
OF ELECTRONIC DIGITAL EQUIPMENT 


ELECTRONICS VS. ELECTRO-MECHANICAL 


ELECTRO MECHANICAL — NUMEROUS ELECTRONICS — HO MOVING PARTS 
MOVING PARTS 


ELECTRO-MECHANICAL 
STEPPING SWITCH 


Totalizators presently in use at race tracks (hrough- 
out the world are based cn electro:mechanical 
equipment. This type of exzipment is large and 
bulky, and has a great numer of moving parts, 
including stepping switches zd relays. The moving 


parts constitute a constant scurce of trouble. They 
generate friction, wear oul and have to be replaced, 


AS USED IN ROCKETS Stasssrees | ant ie. pe causing breakdowns and possible interruption of 
“ ie Gt Age NK Fy service. In the All Clectronic Totali of, all totaliz 
AND SPACE VEHICLES -::-- ft Seco Te). . ‘ing and calculating is accomp! cd with pure, 
pak. Serres as ‘2 electronic digital solid-stale equipment, with no 
moving parts. The clements ase small and compact 
: They utilize electronic modute cards, the same a: 
those used in rockets, satellites, and space ve 
hicles. They offer compactness, durability and de 
pendability — virtually never wear out. 
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(has greater mobility) 
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New York Post — May 25, 1961 


The All-Clectronic Totalizator has many features 
which are superior to the electro-mechanical equip 
ment now in use. : 


be 


It is far more accurate because none of the 
calculations are done by kumans. With an elec- 
tro-mechanical system, the odds are computed 
by machines, but the pzyolf caiculations are 
done by humans, Recently Roosevelt Raceway 
suffered a loss of more than $10,000 due to an 
error in arithmetic by cre of the clerks. This 
couldn't happen with the All-Electronic Totaliza- 


tor because all the calculations are done elec- | 


tronically by the computers. 


. Wt offers far greater speed. Electronics function 


much faster than electre-mechanical equipment 
All transactions are reported instantly. All calcu 
lations are dene instastly. As @ resull, daily- 
double windows now can £2 held open until the 
very last moment before 2 race starts. 


It is far more reliable. There are no moving | 


parts io break down. 


_ It offers more flexibility. The denomination of 


windows can be changed from the tote center. 
Daily-double windows can be changed the same 
way. It also copes with fate scratches. j 


. It offers lower operating costs. Since all the | 


elements are solid-state, and there are no mov 
ing parts, maintenance costs are lower. ' 


. It is less expensive. With the compactness of 


solid-state components, bess equipment Is re 
quired. There is no aced for the hundreds of 
stepping switches and teiays. The net result is 
lower cost. 


. It offers greater mobility. Since there Is less 


equipment, it occupies less space and increases 
mobility. The system can be installed in a trailer 
and moved easily from track to track. 
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The All-Electronic Totalizetor Is superior to electro- 
mechanical equipment because it is less sensitive 
to the elements. Soiid-state components are less 
sensitive to heat, cold, sard and ditt, There are no 
moving parts to overheat or irceze. There are no 
moving parts to malfunction when sand and dirt 
seep in. Solid-state components ate less sensitive 
to electrical disturbances. They ate less sensitive 
to movement and impact. Lack of sensitivity to all 
of these factors is one of the reasons solid-state 
components are used in rockets and satellites. 
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Seer eo rath foeett. a 
rf ; i] if i Although the All-Electron le Totalizator performs 
Aue aaae ni many more functions than the electro-mechanical 


system, it occupies onty one-third the space. The 
use of solid-state electrcaic components, such as 
module cards, diodes, trcnsistors and magnetic 
memory cores to replace large, bulky stepping 
switches and other electro-mechanical equipment, 
tesults in a ccnsideratly more compact system, 
For example, the electre-mechanical equipment 

‘needed for.a 500-window track requires a minimum 
of 134 square feet of space. For the same installa- 
tion, the All-Electronic Totalizator occupies only 
48 square feet — two-thirds less space. 


HERE 1S WHAT THE 


ALL-ELECTRONIC TOTALIZATOR DOES: 


( 


REGULAR AND 

OAILY-DOUBLE 
AGERS ARE 
ACEO AND 
ICKETS ISSUED 


WUMBER OF HORSE 
AND DESIGNATED 
POOL ARE TRANS- 
MITTED TO TOTE 
CENTER 


act ae I 
DATAIS ENTERED INTO §=AGGREGATOR ACCUMU. COMPUTER TRANS. 
MEMORY AND CHECKED LATES ALL TRANSAC- LATES TRANSACTIONS 
FOR ACCURACY TIOMS {NTO DOLLARS AND 
CALCULATES PROB- 
ABLE OD0S 


POSTS THE RESULTS ON MAIN DISPLAY BOARD, INCLUDING TOTALS WAGERED ON EACH HORSE FOR EACH POOL 
a) NUMBER OF TRANSACTIONS FOR 


TO REMOTE DISPLAY 
BOARDS AROUND TRACK 
EACH HORSE IN EACH CATEGORY OF AFTER EACH RACE: 
WAGER + COMPUTES THE PAYOFF 
+ COMPUTES POSSIBLE DAILY DOUBLE PAYOFFS 
* AND FINAL DAILY DOUBLE PAYOFF 
* CALCULATES AMOUNT DUE TO TRACK AND STATE 
* ALLOWS FOR “BREAKAGE” 


-- eres 


PRINTS OUT: 


b) TOTALS WAGERED ON EACH HORSE 
FOR EACH CATEGORY 


¢) NUMBER OF WAGERS ON EACH 


MAGNETIC EMORY CORE ~ HORSE AT EACH WINDOW 


THE HEART OF THE SYSTEM 


Aithough the function of each piece of equipme:. 
will be depicted and explamed al a late: point, her. 
is the flow of data and activity provided by th ° 
Alt-Electronic Totahzator, As regular and ari, 
double wagers are made at the windows. ticket 
are issued by the ticket issuing machines. Before 
ticket is issued, the transaction ts automatical: | 
transautted to the tote center. Ht is only when th 
wager has been registered that the ticket enut 
from the machine. The data consists of the amoun’ 
of the wager, the number of the horse, ad th 
designated pool. in the tote center, the data : 
entered into the fully electronic memory aad i 
checked for accuracy 


It then goes into the aggregator, which accumu 
lates all transactions. From there it goes into th. 
odds computer. The computer translates all th 
transactions into dollars and calculates the prot 
able odds. The odds are then transmitied to an: 
displayed on the tote center display panel, th: 
intield tote display board, and the remote displo. 
boards around the track. For each race there is .: 
continuous display of the total of the win, plac: 
and show pools, and of the individual horse total 
for each pool. The display cycles every 70 second:. 
it takes about one second to complete each updat 
ing. On the infield display board, odds and total 
for all horses. as well as the totals for all pools, arc 
on display simultaneously and continuously. Follow 
ing the completion of the first race, possible pay 
offs for the daily-double are displayed. 


After windows are closed, the information is ther 
printed out on paper. This includes the number of 
transactions for each horse in each category o! 
wager, the totals wagered on each horse for eacti 
category, and the number of wagers on each horse 
at each window 


At the conclusion of each race, the payoff computer 
calculates the. payoff. It computes the possible 
daily-double payoffs and the final daily-double pay 
off. It calculates the amount due to the track and 
the state, and allows for breakage . All this, from 
the time a wager is placed until all calculations 
ate completed at the end of a race, is done elec 
tronically — and the heart of the entire system is 
the tiny magnetic memory core. It is this tiny 
element which permits the computers and other 
equipment to function so rapidly, accurately anc 
dependably. It is minute in size, but gigantic in its 
accomplishments. 


THE 
TOYE 
CENTER 


| ALSO: 
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stare oe inh . 
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COPES WITH SCRATCHES, DEAD HEATS 
AND OTHER VARIABLES 


REDESIGNATES WINDOWS 
(trom $5 to $10, etc.) 


PERMITS DAILY-DOUBLE WAGERS 
TO THE LAST MINUTE 


HANDLES EIGHT 1,000-WINDOW TRACKS 
AS EASILY AS ONE 10-WINDOW TRACK 


Although we have followed the flow of data and 
activity provided by the A‘i-Ciectronic Totalizator, 
the tote center provides adcitional facilities worthy 
of mention. From the tote center, windows can be 
redesignated — 2 $5 window can be changed to a 
$10 window, a $2 window to a $5 window, etc. 
Windows can be made increrstive frcm the tote 
center, Because of the spezd in handing transac: 
tions, the tote center permits daily-double windows 
to remain open until the very last second belore a 
tace starts. 


The tote center also copes with scratches, dead 
heats and other variables. In the event a horse is 
scratched, a control in the tote center instructs 
the ticket issuing machines aot to accept a wager 
on the scratched horse. The operation of the 
scratch bution with a horse involved will remove 
the total pool involving that horse on the probuble 
odds computaticn of the payofl computation. In the 
daily-double operation of the scratch, controls aulo- 
matically set up the consclation pool, if desired. 
This poo! consists of all money wagered on the 
scratched horse in the second race, in combination 
with each winning horse in the first race. 


The tote center is designed to handle all size tracks, 
from the smallest to the largest. It can handle 
eight 1000-window tracks as easily as one 10-win- 
dow track, without any loss in speed. 
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MERE fS WHAT 


TICKET ISSUING. 


MACHINES: 


S2°%s 
f 


PS ey, 
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REPORT ALL WAGERS AND 
ISSUE ALL TICKETS 


aa 


; 


t 
2 
e REPORT AND ISSUE DAILY-DOUBLE WAGERS 
AS EASILY AS REGULAR WAGERS 


ee 
ar 
ap: ae 


TAKE SLIGHTLY MORE THAN % SECOND 
TO ISSUE TICKET AND REPORT TO TOTE 

t/ CENTER REGARDLESS OF HEAVY 
WAGERING TRAFFIC 


aN 


KEEP RECORDS FOR EACH WINDOW FOR 
/ EACH RACE — FOR ALL CONTINGENCIES 


” A DAILY-DOUBLE OR 
QUINIELLA MACHINE 
MAY BE CONVERTED 

; TO REGULAR WAGERING 


~ 


mat 


The ticket issuing machines are designed to fune- 
tion with the All-Electronic Totalizator. Basically, 
they report all wagers and issve all tickets. They 
report and issue tickets for caily-double wagers as 
easily as for regular wagers. The machines allow 
for regular wagers, the sale of tickets for win, place 
and show positions, in any size denominations, i in 
cluding $2, $5, $10, $50 and $100, plus the com 
binations of $4, $6, and $10. For daily-double 
wagers, the machines allow for the sale of daily- 
double tickets for $2, $10 wagers, etc. 


The machines are fast: It takes each machine 
slightly more than one-hail second to report the 
Getails of the transaction io the tote center and 
issue a ticket regardless of how many wages are 
being made. All machines, both segular and daily- 
double, are scanned four times every second. This 
applies from the smallest installation to installa- 
tions of up to 1000 windows. The machines also 
may be converted from daily-double or quinielia 
operations to win, place or show. 


In addition to reporting transactions to the tote 
center, a record is kept of all transactions for each 
race, for each ticket issuing machine for each win- 
dow. For the regular machires, a counter is used 
to record the total number of wagers passing 
through the machine for each rate. For daily-double 
machines, @ perforated paper tape is punched to 
fecord each transaction. If something were to 
destroy the entire tote center, waceiing could 
continue and records of ati transactions could be 
oblained to permit hand calculation of the payoff. 


Ji ACCEPTS ALL DATA FROM 
TICKET ISSUING MACHINES 


& REFUSES TO ISSUE TICKETS ON 
UNACCEPTABLE WAGERS (such as scratches, etc) 


STORES ALL DATA 
IN MAGNETIC MEMORY CORES 


The basic functicn of the azsregator is to accept 
all the details of all transactions from the ticket 
issuing machines. It accumziates the number of 
wagers for each denominaticn, for each horse, and 
(in the case of regular wagers) for each pool. This 
KEEPS ALL DATA BY HORSE, DENOMINATION is subject to a four-way check, since it is accom- 
OF WAGER, POOL etc. ' plished by two computing sections, each of which 
, - checks against itself and against the other. It 
accumulates the number of wagers for each horse 
at each selling machine. This is subject to a two 
way check, since it does each operation twice and 
thus checks against itself. It will reject unaccept- 
able wagers. For example, if a wager is placed on a 
horse which has been scratched, it will not allow 
ee DUPLICATES RECORDS KEPT the ticket issuing machine to issue a ticket. 
% 
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FOR EACH WINDOW (OPTIONAL) As the aggregator accepts data from the ticket 
issuing machines, it stores it in the magnetic 
memory cores. In maintaining all this data, it 
duplicates the records kept at each window by the 
ticket issuing machines ‘cational, 


RE IS WHAT 
THE ODDS 
COMPUTER] 
AND PAYOFF 
COMPUTER 


54762 


‘Woeepaamnes 


CALCULATE ALL TOTALS 


CALCULATE DAILY-DOUBLES INSTANTLY 


‘ 


CALCULATE REGULAR RACES INSTANTLY. 


CALCULATE PROBABLE ODDS INSTANTLY 


CALCULATE PAYOFF TO NICKEL OR DIME 


SPECIAL CHECKING CODE IS USED TO 
INSURE ACCURACY 


TWO COMPUTERS CHECK EVERY STEP 
AND COMPARE ALL FIGURES AND TOTALS 


The basic functicn of the computers is to do all 
the recuired calculations, to co them quickly, and 
to do them accurstely. As t!:e computation is done, 
the wagers are tianslzted isto dollars. The com 
puters calculate all the tctals for daily-double 
wagers instantly. They calcu'ste all the totals for 
regular race wagers instat!y. They calculate prob- 
able odds instantly. A protztle odds computation 
is performed once every 70 seconds. At the con 
clusion of each rzce, the computers calculate the 
public payoff adiusted to the nickel or dime. The 
computation of tle payoff is made available withia 
15 seconds alter the order uf finish is punched into 
the central contro! units; for the daily-double, the 
computation of probable paycfls, after completion 
of the first race, is made available in about 10 
seconds. Upon completion of the second race of 
the daily-double, the daily-devble payoff, rounded 
down to the nearest dime, is made available. 


To insure accuracy in the transmission of the dats 
from the ticket issuing machines to the tote center, 
a special checking code is used. To insure the 
accuracy of all calculations, two computers are - 
used, to check every step in each calculation 
The calculations are done by both computers, and | 
then all figures and totais are compared to make 
sure they are accufate. Each computer can do the | 
computation twice, to further reduce the possibility / 
of error. There ate also internal checking features 
In each cemouter. 


HERE IS WHAY Vr 


REGULAR WAGERING PRINTOUT OF PAYOFF COMPUTATION THE SHOW POOL COMPUTATION PRINTOUT IS SIMILAR TO IS REGULAR WAGERING DENOMINATIONAL PRINTOUT OF THE 
THE PLACE PRINTOUT EXCEPT THAT THREE HORSE PAYOFFS ‘> PARI-MAUTUEL TOTALS 


ARE SHOWN { 
{ 


d 


.00 
489,874.C0 
73,481.10 
416,352.90 
415,990.00 


402.90 
00 


6— 8.50 
21.25 

42.50 

212.50 

425.00 


£0 

397,565.00 

Cll 59,634.75 
NP 337,930.25 
PY 337,985.50 
BRo— $5.25 
00 


6— 4.40 
13.09 

22.00 

110.60 


220.00 


PY 3— 3.80 
9.50 


WIN FCOL COMPUTATION 

LATE SCRATCHES 

TOTAL WIN POOL 

COLMISSION 

NET POOL 

TOTAL PAYOFF ON WINNING 
TICKETS 

BREAKAGE 

PROOF 


(PAYOFF FOR WINNING HORSE 
FOR THE $2, $5, $10, $50 AND 
$109 WAGERS, INCLUDING 
COMBINATIONS) 


(IN THE EVENT OF A DEAD HEAT, 
THIS PRINTOUT IS REPEATED FOR 
THE SECOND HORSE INVOLVED.) 


PLACE POOL COMPUTATION 
LATE SCRATCHES 
TOTAL PLACE POOL 


~ COMMISSION 


NET POOL , 

TOTAL PAYOFF ON PLACE TICKETS 
BREAKAGE—NMOTE THE MINUS POOL 
PROOF 


(PAYOFF FOR WINNING HORSE 
HUMBER 6 FOR THE $2, $5, $10, 
$50 AND $100 WAGERS, 
INCLUDING COMBINATIONS.) 


(PAYOFF FOR PLACING HORSE 
NUMBER 3 FOR THE $2, $5, $10, 
$50 ANO $100 WAGERS) 


(IN THE EVENT OF A DEAD HEAT, 
THIS PRINTOUT IS REPEATED FOR 
THF HORSES INVOLVED) 


COMBINATION PAYOFF COMPUTATION ¥ 


PAYOFF FOR $4 COMB. ON WINNING HORSE 
PAYOFF FOR $4 COMB. ON PLACE HORSE 


PAYO!s © 2R $6 COMB. ON WINNING HORSE 
PAYOFE i Cf $6 COMB. ON PLACE HORSE 
PAYOFF FOR $6 COMB. ON SHOW HORSE 


PAYOFF FOR $10 COMB. ON WINNING HORSE 
PAYOFF FOR $10 COMB. ON PLACE HORSE 


DAILY-DOUBLE PRINTOUT: PROBABLE PAYOFF FOR EACH 
SECOND RACE HORSE WITH WINNING HORSE IN THE FIRST 
RACE (AVAILABLE IMMEDIATELY AFTER THE FIRST RACE) 


(DAILY-DOUBLE HORSE #6 HAS 
WON THE FIRST RACE) 


PROBABLE PAYOFFS FOR HORSE 
#6 IN THE FIRST RACE WITH 
EACH OF THE HORSES IN THE SEC- 
OND RACE 


2.00 
15,694.00 
9,776.00 
8,402.00 
10,866.00 
7,280.00 
2,002.00 
5,874.00 
8,994.00 
3,500.00 
5,246.00 
77,634.00 


5.00 
3,455.00 
10,670.00 
“9,895.00 
58,240.00 
10.00 


7,890.00 
5,760.00 


8,390.00 
45,200.00 


50.00 
4,050.00 
7,000.00 


3,650.00 
33,250.00 


100.00 
5,400.00 
4,800.00 


WN 1— 36,489.00 
WN 2— 38,006.00 


WN 10— 29,791.00 
T 460,842.00 


4.00 
2,436.00 
2,012.00 

“],968.00 
18,844.00 
6.00 


4,896.00 
3,726.00 


2,286.00 
24,258.00 


10.00 
4,570.00 
3,530.00 


7,250.00 
22,048.00 


FOR PLACE, THE ABOVE IS 
REPEATED WITH “PL” IN- 
STEAD OF “WN''. FOR SHOW, 
THE ABOVE IS REPEATED 
WITH -“SH" INSTEAD OF 
"WN". THE COLUMN ABOV" . 
WHICH SHOW THE PRINTOUT 
TOTALS FOR COMBINATION , 


WAGERING, FOLLOW THE 


SHOW PRINTOUT. 


RUNG ‘OUT WILL INCLUDE: 


+ REGULAR WAGERING PRINTOUT OF 
NUMBER OF WAGERS ON EACH 


2.00 
HORSE AT EACK WINDOW 


357,866.00 


% SZooz—= 


2.3. 4(5_6 7 8 9% 010m 
O01 256 175 242 163 284 272 169 172 161 191) 2,075 


12,548.00 
14,944.00 
9,866.00 
11,832.00 
8,546.00 
17,256.00 
10,570.00 
6,582.00 
92,144.00 


10.00 
369,400.00 
13,620.00 
9,220.00 
8,540.00 
15,240.00 
13,200.00 
10,870.00 
8,570.00 
9,560.00 
88,820.00 


727,266.00 


350 167 215115 45 54 169 141 372 300 212] 1,790 
DAILY DOUELE PRINTOUT OF NUMBER 
OF WAGERS ON EACH COMBINATION 


AT EACH WINDOW 
ee 5 6 7 8 {TOTALS 


271 372 «127 «261 139 #77 277 119] 1,643 
165 172 271 265 391 222 
256 179 115 «166 199 


ooz-= 


SECOND RACE HORSES 


<= 
= 


RS 


See 3.26 


eee ee 
beet tn 


bear g 


.00 
727,266.00 
109,089.90 
618,176.10 
617,586.40 

589.70 

.00 


2.00 
56.80 
10.00 

284.00 


ra 


ad ” ™ 


— 
te ee 


333 214 216 


ep ee 
/ 


176234 167_131_313_ 124 _162_114 


TOTALS 343 958 410 442 666 338 378 375] 3,49 


SUNNARY E i, 346 1 668 1, 330 1, 349 17: 725 1,19 1, 192 1,452 1,316 


6-5 
6-5 


An FO 


DAILY-DOUBLE PARI-MUTUEL TOTALS PRINTOUT—FIRST RACE 
WINNER WITH $2 AND $10 WAGERS FOR SECONM RACE HORSES 


DAILY-DOUBLE $2 COMPUTATION 

TOTAL DAILY-DOUBLE $2 WAGERS 

HORSE #6 IS FIRST RACE WINNER 

TOTAL $2 WAGERS ON SECOND RACE HORSE 1 WITH #6 
TOTAL $2 WAGERS ON SECOND RACE HORSE 2 WITH #6 
TOTAL $2 WAGERS ON SECOND RACE HORSE 3 WITH #6 
TOTAL $2 WAGERS ON SECOND RACE HORSE 4 WITH #6 
TOTAL $2 WAGERS ON SECOND RACE HORSE 5 WITH #6 
TOTAL $2 WAGERS ON SECOND RACE HORSE 6 WITH #6 
TOTAL $2 WAGERS ON SECOND RACE HORSE 7 WITH #6 
TOTAL $2 WAGERS ON SECOND RACE HORSE 8 WITH #6 
TOTAL $2 WAGERS ON ALL SECOND RACE HORSES AND #6 


DAILY-DOUBLE $10 COMPUTATION 

TOTAL DAILY-DOUBLE $10 WAGERS 

TOTAL $10 WAGERS ON SECOiD RACE HORSE 1 WITH #6 
TOTAL $10 WAGERS ON SECOND RACE HORSE 2 WITH #6 
TOTAL $10 WAGERS ON SECOND RACE HORSE 3 WITH #6 
TOTAL $10 WAGERS ON SECOND RACE HORSE 4 WITH #6 
TOTAL $10 WAGERS ON SECOND RACE HORSE 5 WITH #6 
TOTAL $10 WAGERS ON SECOND RACE HORSE 6 WITH #6 
TOTAL $10 WAGERS ON SECOND RACE HORSE 7 WITH #6 
TOTAL $10 WAGERS ON SECOND RACE HORSE 8 WITH #6 


TOTAL $10 WAGERS ON ALL SECOND RACE HORSES AND #6 \: 


TOTAL DAILY-DOUBLE POOL 


+ DAILY DOUBLE PAYOFF CALCULATION PRINTOUT 


DAILY DOUBLE COMPUTATION 
CONSOLATION POOL 

TOTAL DAILY DOUBLE POOL 
COMMISSION 

DAILY DOUBLE NET POOL 

TOTAL PAYOFF OF WINNING TICKETS 
BREAKAGE 

PROOF 


PAYOFF FOR $2 TICKETS 
PAYOFF FOR $10 TICKETS 


** For immediate use as well as for perma- 
+ nent records, the All-Electronic Totaliza- 
: tor provides the means whereby all 
| transactions are recorded on paper, by 
j means of a high-speed printer, which 
1 functions at a rate of 900 lines per min- 
; ute. This is called the “printout”. These 


\ records include the number of transac- 
tions for each horse at cach ticket issuing 
, Machine (or véindow). For regular wager- 
i ‘ ing, the printout of the number of regular 
"* wagers made on each horse, at each win- 
1, dow, is done at the rate of 15 windows 
= per second. For daily-double wagering, 
f . the rate of 0.6 seconds per window for 
, an 8-horse field, one second for a 15- 
+ i field. 


j For a track with less than 400 active 
windows, the total printout is completed 
* for regular wagers in less than 40 seconds 
i after wagering has ended and windows 
:; Closed. The equipment also is capable of 
i providing similar printout of the number 
of wagers placed at each daily-double 
. window, For regular wagers, the printout 
3 will accommodate a total of fifteen 3- 
* digit transaction amounts fer ech win- 
' dow. This allows up to 999 wagers to be 
y made on each horse at czch window, with 
4 means to prevent the seller from record: 
i ing a 1,000th wager on a given horse. The 
i daily double printout will accommodate 
r sixty-four 3-digit printouts for each v'in- 
* dow, to allow for an 8-horse daily-double 
** operation, or 225 for a 15-horse opera- 
tion. 


; The chart at the left illustrates what the 
"* printout will include. Complete payot 

; calculations will be printed out, regard- 
less of the number of dead heats in any 
| position or the number of horses in the 
* field. 


; 
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WE ESTIMATE LESS THAN 1 ERROR 
IN. £06,000,000,000,600 CALCULATIONS 
(200 TRILLION) 


oi XPERIENCE WITH SOLID-STATE DIG- SINCE TWO COMPUTERS ARE USED, THE 
ITAL ELECTRONIC EQUIPMENT INDICA ES ERROR RATE IS THE PRODUCT OF BOTH 
AN ERROR RATE OF NO MORE THAN ONE (20,000,000 TIMES 20,000,000) OR ONE 
ERROR IN 20,000,000 CALCULATIONS FOR ERROR IN 400,000,000,000,000. 

EACH COMPUTER 


The experience we have had with solid-state digital 
electronic equipment indicatcs that we can expect 
no mote than one estor in 20,000,090 calculations 
‘for each computer. Since two computers are used, 
+ the error rate is the product of both. 20,000,000 
‘multiplied by 20,500,000 resuits in an estimate 
' of fess than one error in 400,000,000,000,000 
* (400 trillion) calculations. To illustrate these figures 
"graphically, take ‘an area like Long Island, which 
consists of approximately 1,500 square miles. If 
"one nail were sticking up somewhere in this 1,500 
square mile area, and a car were to be driven over 
every inch of the entire area, the possibility of 
’ getting that nail into one of the tires — Is as 
‘emote as getting one error with the All- Electronic 
Totalizater. 


Bites then, is the All-Electronic Totalizator. It offers far more advantages than any other equip- 

ment in use today . .. too many to enumerate in this brochure. The system can be modified to 
include fields of up to 30 horses. It can include such features as Quiniella, Quiniella Exacta, and 
Tiercé wagering. Advance wagering can be included. The design of the system is so flexible in 
capacity, that the same basic system can be efficiently and economically expanded to include 
more ticket issuing machines and more display boards. tn other words, the system can be 
adapted to meet your particular requirements. 


Tne All-Electronic Totalizator, marketed by Westbury Electronic Corp., was created by the 
Digitronics Corporation, an organization which has established an enviable reputation in the 
electronics field, particularly with regard to solid-state (ali-transistorized) data processing 
* equipment. 


The first commercial instaliation of a solid-state converter (for conversion between magnetic tape 
and paper tape) was made by Digitronics for the largest stock brokerage firm in the country — 
Merrill Lynch, Pierce, Fenner & Smith. Digitronics converters have been created for other world- 
renowned organizations, including Aluminum Co. of America, Bache & Co., Canadian Pacific Rail- 
way Co., Tokyo Electric Power Co., Radio Corporation of America, Spiegels, the U. S. Strategic 
Air Command and others. 


Digitronics also created the Dial-o-verter System, for the high-speed transmission of data, over 
regular telephone lines, to and from any number of widely scattered points. Dial-o-verter Systems 
are functioning *hroughout the country for Lever Brothers, Kellogg's, Mohasco Industries, Cana- 
dian Pacific Railway Co., the Applied Physics Laboratory of Johns Hopkins University, the U. S. 
Veterans Administration, the Social Security Administration, and many others. 


Now Digitronics has created the world's first All-Electronic Totalizator. A prototype has been 
produced, successfully demonstrated, and the first complete system is in production. For further 
information about the All-Electronic Totalizator, address communications to: 


WESTBURY ELECTRONIC CORP. 


c/o ROOSEVELT RACEWAY 
Westbury, Long Island, N. Y. ¢ Phone: Pi 6-GO0O 
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In addition -- and this, Mr. Lesser, 
may answer your qunetion -- in addition, this 
year we show you on the right side the result of 
what we were talking about last year, about our 
interest in an electronic corporation. if I may, 
for several years Roosevelt Raceway, in conjunc- 
tion with the Digitronics Corporation, which is 
located in Albertson, and which, over these peri- . 
ods of years, has turned out to be one of the 
foremost small electronics companies in the world 
-- I mean, this is not a company that builds 
transistors or some small part that's used by 
other people -- this is a company that builds sys- 
tems, this is a company that does the kind of 
things that you read about, and that you will be 
reading about. This is a company which has with 
it some of the best electronic brains in the 


country. And, really, our association with them 


* has been most pleasant, most profitable. 


I believe that we have developed a tot- 
alizator machine that not only will fulfill its 
original function here but also will find great 


value and use all over the United States and else- 


) Qe 
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where in the world. This totalizator was orig- 
inally designed to be built for use at Roosevelt 
Reveway to replace the totalizator that we use 
now, which we rent, and for which we pay around 
$600,000 a year in rental -- this is a percentage 
on our mutuel handle, 

We felt for a long time that we could do 
much better, we could save a lot of money, if we 
owned our own equipment. And we probably could 
also run a more economical o, wation by reason of 
utilizing more modern methods in the use cf tote 
alizator equipment. 

Actually, the totalizator equipment which 
we now have here, and which is used all over the 
United States, is not electronic, it is electro- 
mechanical. It requires the use of many, many 
switches and much gears which can go out of order; 
it does not enapate; it doesn't do automatically 
' the things that we now, in this world, we get to 


recognize can be done by electronic machinery. 


Therefore, we were interested in pursuing 


this matter with the Digitronics Corporation. For 


a while we were going to go into partnership with 
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Yonkers Raceway in the development of this tot- 
alizator. But we were unable to come to agree=- 
ment with them. As a result of that, the Digi- 
tronics Corporation, just before our last meet- 


ing, took a half interest in the corporation 


which we formed together, known as Westbury Elec- 


tronics Corporation. 

Now, Westbury Electronics Corporation has 
the exclusive rights to the installation, sale or 
lease of the totalizator equipment which is being 
developed for it by Digitronics Corporation. And ea , 
we have here diagrams which are part of the sales 
manual that is put out by the Westbury Electronics, 
which illustrate the method of operation of this 
equipment. 

Now, I am not going to go into the tech- 
ateate of it. I don't think that I could, I don't 
understand it fully myself, or too well. Never- 
theless, I would like to paint out to you this: 
That one of the problems with existing totalizator | 
equipment is that, of course, there are moving 
parts. It operates by means of switches and re- 


lays, which become worn, and which have to be re- 
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placed, and which can go out of action at the | 


most inopportune moment, and require constant 


i ( surveillance. ; ; \ 


This installation is of solid state 
electronics. It means that there are no movable 
parts. But by the use of transistors and diodes, 
and other new inventions which are small, which  .- 
are lightweight, and all that, we are able to 
accomplish those things which require heavier 
equipment. , 

I believe we have one card which shows 
that chis equipment, the equipment to run Roose- 
velt Raceway, could be put in a space one-third | 
as large as the equipment that now runs Roosevelt | 
Raceway. | 

| Well, just imagine what this would oe 
in the idea of being capable of portability. This 
equipment has to be moved out of our race track 
to Yonkers Raceway, or out of Belmont Park to 
Aqueduct, and from Aqueduct to Saratoga, in order 
to be used by many. Here, it would require one- 
third as much equipment to move. It might be 


stored cowpactly. As a matter of fact, we made 


— . 


oo-eee eee. 


—- 
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presentations for this, where the entire equip- 
ment is stored in a truck, and it can be carried 
from track to track without having to be dis- 
mantled, or without having to be moved at all. 

So there is a great advantage in the tot- 
alizator equipment in which we are working, inso- 
far as its lightness is concerned, its comract- 
ness, how easily it is transported. . 

In addition to this, the equipment that 
we have will do away with the necessity of people 
having to figure the prices. The computers which 
are built into this machine are able to compute 
the prices on the daily double, the prices on win, 
place and show, if necessary, the prices on quin- 
ella, instantaneously, just as soon as the results 
are known. 

Now, time, of course, we know, is a very 


valuable thing in a race track. In a minute that 


' this takes to figure thz prices ct Roosevelt 


Raceway a lot of business could be done; or, we 
could get the people cut here nine minutes earlier 


at night. And that's quite valuable when you 


consider that the people have to go to work after 


f 


as aimee 


. 
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being here in the evening. 
So when I talk about saving a minute, I 
a am talking about saving a very valuable commodity 
in our business. Because we are constantly attempt- 
ing ways where we can make our program more com- 
pact, and where w< can utilize every possible 
moment for the conduct of our business and the 
steven of our bets. 
| This Siailitinnian by virtue of the fact 
that it computes instantaneously, not only will 
save the manpower that is necessary now to cal- 
| | culate what the prices are but also will save 
time, which is a very valuable commodity in our 
incustry. 
Beyond this, we find that this equipment 


is not susceptible to many of the things that 


plagued other equipment. It is not susceptible to 


| cold, or to heat, or to dirt. We have actually 
a fs 


; demonstrated portions of this equipment, which 


& | ee _— 


are the important heart of it. We sat with people 


that have been interested in seeing what we had, 


and we placed one « chese innocent looking cards, 


which are the center of the system, in an ash tray, 
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and we made them put their ashes on it. They 

didn't realize what they were doing. Then, when 

¥ the proper time for demonstration came around, 

| they took it out of the ash tray, shook off the 

ashes, put it int the machine, and it saaiahi. 

This illustrates how free this equipment is from 

those things which produce damage to existing 

equipment. : Hie 
There was re race track which was sancuiind 

to be established in Las Vegas a few years ago. 

As a matter of fact, I read in the paper today 

that some people want to reactivate it. By the 

time they put the equipment up, the shifting sands 

that were blowing through the desert put the equip- 

ment out of business, and they were unable to 

operate. The tremendous investment sik tbl be- 

cause of the fact that their equipment could not 


operate in the sand and the dust and the dirt 


that existed in that climate. Here, of course, ~ 


with this type of equipment it is meaningless. 
We have put water on this equipment. If 
it rained on it, it couldn't stop it -- the rain 


water being pure. It's not sensitive to heat. It 
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can be out in baking sunlight and it would not 
oe have any effect on it. All of these things have 
: a ‘great value insofar as the reliability of this 
equipment is concerned, which, of course, is the 
Hl hallmark of any use of totalizator equipment at 
| a race track. , | 
| ”' ‘The equipment has flexibility. I¢, today, 
ca, we want to sell a daily touble ticket, we have to 
f move an entirely different machine into the line 
| | pts to sell it, from a regular machine. The machine 
| | that we have created for it, this Westbury Elec- 
| tronic totalizator, can be changed instantaneously, 
| so that you can sell doubles, you can sell win, 
place, show, quinella. There's this flexibility —_ 
which is of great value. 
Of course, it cuts down the amount of 
| investment that you must make in serving a race 
e track because of the flexibility that we have in 
aa the equipment. 
There is much more to commend the equip- 
ment. As a matter of fact, if you see the sign : 
ne at the very end, of course, this is a very fanci-| 


ful thing. Nevertheless, the scientists at Digi- 
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tronics Corporation, which is building this equip- 
ment for us, estimate that the chances of failure 
of this equipment is such that if there was a 
nail standing up somewhere on Long Island -- now, 
you know how large Long Island is -- if there was 
a nail standing up somewhere on Long Island, and 
you were driving a ¢a¢ a}1 over Long Island, your 
chances of running «ver chat nail are just what 


the chances are of tiie equipment failing. 


This ‘s largely not because of the fact -. 


that it’s electronic swlely, but because of the 
fact that every part uf this system, as is the 
custom in electronics machinery, has a duplicate 
right alongside of it. Everything is done in 
parallel. So the very, very, very, very remote 

. Chances of fzilure «1 one side has to be balanced 
by 8 coincidental very, very remo. chance of 
failure on the sther. We believe that this is a 

; practical, excluaive guarantee against any kind 
of failure or mistake. | 

| MR. : Mr. Weil, would you say that 
with the possibility here of not only having acre 


time, buf in the future you could run the daily 
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double almost up to the time of racing, and also 
possibly have a tenth race, which would make 


more money in the future for the Track? 


MR. WEIL: All of these things are 


possible. And i’. comes down to the increasing of 
the value of time, which is a commodity here. 
Actually, in our operation, the overas. 
tion is a time and traffic operation. We want 
to get people to the windows and back, away to 
watch the race, and back to the windows again. 
We have to give them circulation, a we have to 
give them the time to do it. 
Now, if I may point out, the heart of 
this equipment -- and this, of course, amazes me 
-- the heart of this equipment is a little circu- 
lar thing that could lie right in the center of 
the palm of your hand. We attempt to illustrate 
it by one of those «ards where you see a red 
j square and the picture of a hand. Can you make ic 
out? It's the sixth card over. There's a red 
square, and in the center of the palm of the hanc, 
there is what you can see, which is supposedly 


the heart of this machinery. This is the memory, 
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this is -- or a number of these, of course, is 
what takes together all of this information, holds 
it, sorts it, and then puts it out when needed. 
Now, of course, to most of us the myster- 
ies of electronics are a never-ceasing wonder. 
But the fact that this can be done with this 
equipment is something that is extremely impress- 
ive end something which illustrates the other uses 
to which this equipment can be put. 
| ng As a corollary to having this equipment - 
in our plant -- when, as and if we have it << we 
will be able to do all of our accounting work 
with the ccmpute:, which is a part of it. Now, 
_ ‘this is another very important time and money sav~ 
Pre apparatus. | 
Beyond this, there are many other things 
which are coming into focus for the use of this 
machinery. I anny like to let you know that in 


‘December of this year we expect to have the first 


model of the machinery standing at Roosevelt 


Raceway so that we can subject it to the most 


vigorous of tests, so that we can show it to all + 


che people who are interested in it. 


a aS ee Se OE eT See ee eee 


. 
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Spare manpower, * 


_ over the country are Subjected to state taxes on 
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I believe that shortly thereafter we 


will find ourselves in business with the tote | 
alizator equipment. And where this can go and \ 
how far it can go, I can't tell you. We know 

that right now the entire United States is under 
almost a monopoly of the American Totalizator 
Company, which is a branch of Universal Controls, 
But we know, too, that they do not have, and if 
they start now it will take thew several years 
to have, all of the things that we now have in \ 
this equipment, | 

| We know this: We know that the racing 

business, as I stated at the beginning, is a 
matter of continually attempting to cut your costs, 


continually cutting your costs, trying to do 


things more efficiently, trying to be able to 


It is 4 fact that all of the tracks all 


their handle, and state taxes on their admissions, 
or some of them. Nevertheless, the taxing author- 
ity of the state, the revenue-producing ability 


of racing, is such that the state leaves very 
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little for you, unless you are able to take care 
of yourself. If you just don't attempt in every | 
( ' possiile way to control and to cut down and to 
hold down your expenditures, why, you find that 
you can't operate a profitable business. | 
Tere, a machine such as this, that will 
permit the release of a numter of men from your 
plant, and also a number of men that are necessary 
to maintain equipment, it will be more economical 
by virtue of a cheaper rental, this is someth ng 
that we know is going to appeal to many operators 
like ourselves. 
_ We have great confidence in this, too. 
‘ And we have great confidence that within the next 
few years we will start to make ourselves seen 
and heard throughout this entice Inited States, 
and perhaps elsewhere in this world. | 
MR. LESSER: You said that we have all 
” the selling rights throughout the United States, 
4 ba and perhaps throughout the world. 
MR. WEIL: All over the world. 
MR. LESSER: Now, I have a book here, 


mailed out by Digitronics, in which they state 
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they have the control over the rights ia the 
State cf New York. 

mR. WEIL: Digitronics Corporation re- 
serves unto itself the right to serve the equip- 
ment in the Greater New York Association. Aside 
from that the entire world is ours. 

MR. LESSER: Then there is a -- 

MR. WEIL: Yes. 

MR. LESSER: Does that take Roosevelt 
Raceway out? 

MR. WEIL: I don't believe it does. Be- 
cause of the fact that the operation of this 
equipment now is reaching a stage where Digitron- 
ics and Roosevelt are participating together. | 

. MR. LESSER: Yes. Even though they are 
participating together, if they have the rights, 
and they alone have the rights to sell Yonkers, 

or Belmont, or Aqueduct, or Roosevelt, this par- 
ticular system, they are going to keep those | 
rights. Do they have the right to -- 

MR. WEIL: They have the right to sell 


the New York Racing Association -- that's Aqueduct, 


Belmont and Saratoga, thet's all. 
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MR. LESSER: You didn't mention that, 
but that's all right. 

MR. WEIL: Yes. 

MR. LESSER: What I would like to have 
done now, if you please, is to read that part of . 
the minutes that I mentioned before. | 


MR. WEIL: "This is another opportunity 


which we have in this company: We have been seek- 


ing some way to reduce the cost of our totalizator 
operation. As you know, we rent from the American 
Totalizator Corporation. They rent these to all 
race tracks throughout the United States. About 
nine or ten years ago we attempted to develop a 
tote and we invested perhaps $75,000 in the effort 
to have it done, but had to abandon it. 

i. "Several years ago we discussed the 
matter of a totalizator with a small electronics 


company of Westbury, Long Island, a small company 


: that has grown mightily since then. We made an 


agreement with them whereby they would produce a 
prototype of an electronic totalizator with issu- 
ing equipment which would be competent to operate 


the mutuels at Roosevelt Raceway or, for that 
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matter, at any race track in the country. They 
have worked on this for some time, and they have 
( just completed a prototype of this equipment which 
we have seen in operation. It operates to the g 
fullest extent we would require. At the moment 


it is custom built. 


"We have had to close minutes before 


gL LaLa SS Ss Slltttetst—‘“__l_ 


the race in order to make the necessary computa> 
tions in this octetiennet pool. With this we 

would be able to sell until the very minute the j 
horses go off. This is accomplished through the 

most advanced methods of computation possible. 

"Tt is a company which has grown 
greatly in the few years we have had contact with 
them. We have had every component of this machin- 
ery fully tested. We have only prototypes, ne 
% : windies now. But when they are put into working € 
models, fully tested, we believe it will be ade- | * 
, quate for our purposes at Roosevelt Raceway. o 

“In the meantine, in order to assure 
continuity of service -- " have I covered the 
part that you want? 


MR. LESSER: No. Please go one 
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" company, Westbury Electronics, which will engage 
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MR. WEIL: "In the meantime, in order 


to assure continuance of service, we have a con- | 
| 


tract with the American Totalizator Company which wan 
a 
has five years to run. During this period we. 


expect we will be able to develop, test and prove | \ 


this equipment, and we will be able, perhaps, to 


sell it or lease it to other tracks, so that 


when our contract expires we will be able to 
install this device and thereby save our rental 
to the Amer‘can Totalizator Company of approxim- 
ately $600,000 a year. It is based a percent- 
age. If our business increases it could become 
more. - 

; "I believe we will be ate to acquire 
all of the necessary equipment to overate this 
plant for a sum far less than that and we will 
be able to save considerable moneys in our opera- 


tion, in addition to which we have formed a new 


in the sale, leasing and distribution of this 


—_—_—_— — 


equipment throughout the world. We have high 


hopes that this may lead to many opportunities for 


Roosevelt Raceway.” 
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MR. LESSER: I might ask, now, when 
was this company formed, Mr. Weil? 
( ; : MR. WEIL: Westbury Electronics? 


MR, LESSER: Corporation; yes. 


aemenet ences. oe 


MR. WEIL: In 1960. April 6th, 1960. 
MR. LESSER: Yes, I have that here. 
April 6th, 1960. 


At that time, or before Roosevelt Race- 
way bought into Westbury Electronics, did anybody 
have any, did any officers or director own any e 
stock in Westbury Electronica? 

MR. WEIL: You don't meen Westbury, 


you mean Digitronics. 


MR. LESSER: I mean, number one, Westbury 


Btésteontes; and also, I will come to that. I 
ask first of the Westbury Electronics. 


WR. WEIL: Westbury Electronics was 


| 
| : ' formed, and there are two shareholders in West- 


; Sent ye eae , bury Electronics. They are Roosevelt Raceway, 

| : hin which owns 51 per cent of the shares, and 
Digitronics Corporation, Inc., which owns 49 per 
cent of the shares. 


MR. LESSER: Then the question is: Before 
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this deal was made with Digitronics to produce 
this, was any officer or director a holder of 
shares of Digitronics? 

MR. WEIL: Unfortunately, no. This is 
one of the greatest companies in the United 
States for growth. I have since become a stock- 
hoider in that SPENT and I would advise ig 
body within the sound of my voice to do so. 

MR. LESSER: And a director. 

MR. WEIL: Not of Digitronics. Of West- 
bury Electronics, which is our company. 

HR. LESSER: No, of -- Chairman of Digi- 


tronics. 


MR. WELL: No. Of Westbury Electronics, 


"4m which we have -- 
MR. LESSER: I beg your pardon. 
MR. WEIL: I represent this Company's 
interest ‘x Westbury Electronics. 
MR. LESSER: I see. I beg your pardon. 
MR. WEIL: Did I answer your question, 
Mr. Lesser? | 
MR. LESSER: Yes, sir. 
MR. WEIL: Mr. Levy insists that I tell 
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you that I am the owner of 400 shares of that 
stock. I wish it was 400,000. 

MR. WALTER ANDERSON: Lehman Brothers 
picked up 25,000 shares of Digitronics. 

MR. WEIL: I know that, sir. As a 
matter of fact, this company, it is expanding so 
rapidly, chat they are constantly under the need 
of arranging for new funds. 

Only last week or so Lehman Brothers, 

I believe Morgan Guarantee Pension Fund, repre- 
sented by the Morgan Guarantee Trust Company, 
and two other very large institutional buyers, . 
bought $1,200,000 worth of their stock. | ‘ 
MR. NATHAN HANF: When do you anticipate 


having this installation in operation at Roose=- 


velt Raceway? : 
MR, WEIL: Well, sir, that's difficult 

to say. We would certainly be able to do it 
‘goon. We are hoping that circumstances will de- 
velop that we may be able to do it sooner. But 

we have a contract which may be binding and which 
may prevent us from doing this. ; 


MR. LESSER: On the same topic, in your 
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Notation 3 here, you say Roosevelt Raceway acquired 
its 51 per cent on May 2nd, 1961. .™ that correct? 

MR. WEIL: [I believe it is. 

MR. LESSER: And Digitronics said they 
came into it and made an agreement on May lst, 
1961, before we even acquired it. 

MR. WEIL: You know, after all, this is 
something -- it may be that there's a confusion 
in the dates there, Mr. Lesser. I don't know 
that the five days difference makes any matter 
to anybody. 

Gertainly,: the arrangement is ehte 
enough, and clear enough. And if the date is 
May lst or May 6th, I don't think it's material. 

Do you think it’s material, Mr. Lesser? 

MR. LESSER: No; not too much. 

MR. WEIL: Then why do you raise it and 
waste the time of five hundred people in this 


‘ room?, 


MR. LESSER: I am not wasting anybody's 


time. I am a stockholder and interested in my 
interest in Roosevelt Raceway, Mr. Weil, the same 


as you are in Digitronics, and Roosevelt Raceway, 


MEMORANDUM 


PANEL DISCUSSION AT PHOENIX ON NOVEMBER 29, 1962 
Moderator: James Stewart 


Inquiring Mutuel Managers: Walger NYRA 
Haines Southern California 
Mullins Phoenix 


Representing Tote Companies: Levy American Tote 
Boa Australian Tote 
Leonard Digitronics 
Kaiser Swedish Tote 


The meeting opened with Mr. Stewart introducing the Panel to 
the audience and cxplaining the primary reason for this Panel. Mr. Stewart 
also explained that this would be a two-phase discussion. 


Walger: I inquired of Mr. Levy of the American Totalisator Company as to 
what had been accomplished relative to research from the meetings held 
with a TRA liaison subcommittee of which I was chairman August 1959 thru 
December 1960. Mr. Levy was told at that time there had been many 
requests from a group of mutuel managers for iterns which they were 
anxious to acquire, It was explained that while the American Tote ma. 
chinery was opcrating efficiently, there were many devices and new appili- 
cations which might be helpful and had been requested as outlined in the 
memorandum of the August 1959 meeting, which was read. In Novermber 
1959, the same committee held a mecting at the American Tote plant, at 
which time the mutuel managers were shown some of the development that 
had taken place and it was agreed these items would be shown at the 1960 
TRA meeting which was held in New York. 


Levy: Mr. Levy then told us of the various items mentioned in the memo 
of August 1959 that had been developed, some of which we had received, but 
made it very clear that there was an cconomic cost in realigning the equip- 
ment to do all of the improvement requested, 


Stewart: Mr. Stewart then opened pliase two of the discussion by introducing 
Mr. Kaiser of the Swedish Tote, asking him to elaborate on the many improve. 
ments that would be incorporated in their new installation. Mr. Kaiser replied 
that there would be incorporated in their new tote automatic code, race change, 
printed sales, and resect; also, rolls of paper.large encugh for a day's business. 
This would eliminate the manual work performed by machine supervisors and 
summary writers. He informed us that teere would be a binary printout, a 


builtein price computer with summaries of sales in tickets and dollars. 
There would also be an accumulated summary board for daily double as 
well as race sales. At this point I asked Mr. Kaiser if the prices of 
this price computer would be guaranteed and his answer was “yes''. He 
mentioned that in their opinion this tote installation when completed 
would be considerably less expensive than the present tote used. 


Boa: Mr. Boa stated that all of the many things that had been said voy 
Mr. Kaiser concerning his tote equipment could practically be said of 
the Australian Tote equipment in use now at most of the 200 installations 
throughout the world and, with the exception of the North American 
continent, they had the largest number of installations in all of the other 
countries. He also mer ‘tioned that all of their machinery would sell four 
ways: Win, Place, Show and Double. He mentioned that they had instal. 
lations of 400 to 500 TIMs in South America. He informed us he had soid 
TIMs to Digitronics Company to be used in 1963. 


Leonard: Mr. Leonard inforrned the panel that of the many modern 
installations of Digitronics Company, such as printing the N. Y. Times 

in Los Angeles and Paris by automation, there was a printout on all of 
their TIMs on tape which could be used at any time or stored and used if 
and when necessary; that they too had automatic prices, a record of 
denominational wagering on all horses, automatic codes, and paper rolls 
large enough to operate throughout any given race day without change of 
paper. He said that his company had already purchased 110 TIMs from 
the Australian Totalizator Company of Sydney, Australia, and they were 
presently adapting them to their new tote, that there would be a complete 
display in mid-February of this new Dig:tronics Tote at Roosevelt Raceway 
and we were invited to attend this display. Mr. Leonard further advised 
us that they were working on validation of tickets at the cashier's window 
and automatic cashier, but did not elaborate on this subject. When 
questioned regarding this subject he said it was in research for the future. 


Levy: Mr. Levy stated that all of the information that he had heard 

today from the three other totalizator companies could be done by the 
American Tote, but it was economics that had a great deal of bearing on 
the accomplishment of this. He mentioned that they had had automatic 
code changes many years ago but had discontinued the use of same because 
it was generally decided that a manual application of the code gave greater 
security and many more thousands of usable code words, and that the codes 
they use now were under lock and key until the day and race of use. He 
mentioned the fact that they had already serviced several areas, including 
New York, with machines equipped to use larger rolls of paper than 
formerly used, . 


«o3~e 


Mr. Stewart then asked the inquiring Managers if they had any 
further comment regarding the panel here this morning, and my answer 
was that I had heard a lot of interesting conversation relative to what was 
being done in the totalizator field, and the many advancements that had been 
projected here today were music to my ears, but I had to inform these 
gentlemen that I could not visualize much from an artist's conception or 
a brochure, also that conversation would not suffice for me. I felt I was 
qualified to speak for NYRA that when any company had completed any tote 
which they thought would be of interest to us, we would go anywhere at any 
time to look at it. 


Meeting Adjourned. 
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3) by its spring 62 and the stop 47 for the type 


wheel 12 is correspondingly displaced on the shaft 


surface «4. the revolution generated by the print- 
ing head in its rotation with the shaft 26. 

70 type wheel 28 has not been rotated about the axis 
of its rod 21, since the stop 42 has not been shift- 
ed, and thus the numerai “0” on said wheel re- 


into printing position, i. e., into registry with the 
mains in printing position. The No. “10” is thus 


{8 of said depressed key in cooperation with the 
adjacent shoulder 24 of seid bar. However, the 
selector bar $2 is drawn one step to the left (Pig. 
26. The type wheel 29 is thus rotated by its 
stop 41, bringing the numeral “1” on said wheel 
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pressible keys corresponding to 
bar movable transversely of said 
having a plurality of shoulders and 
keys having a portion movable 


sald keys for withdrawing said plunger to an in- 
sfactive position, means responsive to said with- 


ing the extent of movement of said printing ele- 
tT %¢ and means for causing said plunger to re- 
cagage said cam member and to operate the 
latter for restoring said bar to its normal posi- 


controlled by said bars for determining 
tents of movement of said printing elements, 


jee 


a3 


one grcup of which represent numerals in the 
first of said orders. and another group of which 
represent numerals in both of said orders, a bar 
movable through extents determined by the keys 
of either group, a second bar movable through 
extents determined by the keys of the second 
group, cam membeis connected to the respective 
bars, an element normally engaging both cam 
members to prevent movi ment of said bars, and 
Means responsive to depression of any key in 
either of said groups for withdrawing said ele- 
ment from engagement with both said cam mem- 
bers, means on said second bar cooperating with 
any depressed key in the first group for prohibit- 
ing movement of said second bar notwithstand- 
ing said withdrawal of said engaging element, 
meaaos responsive to said withdrawal of said en- 
gaging element for moving the first mentioned 
bar to a position determined by depression of any 
key ‘nu either of said groups, means responsive tc 
said withdrawal of said engaging element for 
moving th? second bar to a position determined 
by depression of any of the numeral keys ia said 
second group, means controlled by said first bar 
for determining the setting of that cne of said 
printing elements which is of lower denomina- 
tional order, and means controlled by said second 
bar for jetermining the setting of the other of 
said printing elements. 
ARTHUR J. JOHNSTON. 
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11 Claims. 


This invention relates to ticket machines and 
has for its principal object the Provision of a 
new and improved machine of this type. 

It is a main object of the invention to provide, 


(Cl. 101—66) 


2 
Pig. 3 is a fragmentary elevationa! view show- 
ing the printing cage and control mechanism 
associated therewith; 
Pig. 4 is a fragmentary detail view of the mech- 


in a ticket machine adapted to print and issue g anism; 


@ ticket bearing the number of an operated key, 
an improved mechanism for controlling the set- 
ting of the printing wheel responsive to the op- 
eration of a selected key. 


Another object of the invention is to Provide 9 


& control mechanism that is positive in its ac- 
tion and definitely prevents the Printing of 
wrong-numbered tickets resulting from the mis- 
setting of the printing wheel due to bouncing of 


the wheel and/or wearing of the cooperating 15 


Parts in the mechanism. 

Another object of the invention is to provide 
& control mechanism in which the Selection is 
determined by the location of a selecting part 


relative to the printing wheel and the Selection ¢o 


Made by movement of that Part without alter- 
ing its position relative to the Printing wheel, 
rather than by the movement of that part a 


Another object of the invention is to provide 
& selecting mechanism having a Printing wheel 
stop bar for each position of the printing wheel, 
one of which bars is moved into operative posi- 
tion to control the setting of the wheel. 

Another object of the invention is to provide 
& selection mechanism in which a stop bar that 
has been moved into operativ.: Desition is locked 
in that position and remains there until another 


Pig. 5 is an end elevational view taken sub- 
stantially along the line &—5 of Fig. 1, lookirg 
in the direction of the arrows and showing the 
Printing wheel control: 

Pig. 6 is a fragmentary view simiiar to Pig. 
5 but taken substantially along the line 6—6 of 
Pig. 1, showing additional details of the control; 

Fig. 7 is a fragmentary view along ‘.. line 1—1 
of Fig. 1, showing the reset mechanism: and 

Pig. 8 is a diagrammatic view illustrating the 
modus operandi of the contro] mechanism. 

Ticket machines adapted to be operated in 
response to an operation of a selected one «f a 
plurality of keys to print and issue a ticket bear- 
ing the number of the selected key are available 
on the open market. It is to a machine of this 
type that the present invention Particularly re- 
lates. 

In one type of a machine of this kind now in 
common use, a cage carrying various indicia to 


25 
be printed on the ticket is adapted to revolve 


through one complete revolution from a nor- 
mal position back to a normal position in re- 
sponse to the operation of a key thereby to print 
and issue a ticket. In prior art machines of 
the type disclosed in Patents 1,886,626 and 
# 1,886,627, issued to H. D. Black on November 8, 
1932, the cage contains a pair of rotatable print- 
ing wheels mounted for rotation around an axis 


stop bar is moved to operative Position, at which 35 Parallel to the axis of rotation of the cage. One 


_ Ume it is unlocked and returns to norma!. 


Another object of the invention is to provide 
an control mechanism which can be 
incorporated in an existing machine with a 


. minimum of alterations. 


Another object of the invention is to provide a 
control mechanism thet can be cheaply manu- 


Purther objects of the invention not specifi- 
cally mentioned here wil] be apparent from the 
description and claims which follow, reference 
being had to the accompanying drawings in 


of these wheels is adapted to Print the tens digit 
of a key number, and other suitable indicia, when 
the number of the key that ‘s cperated is less 
than 10. The other of these wheels is adapted 
to print the units digit of numbers over 10 and 
the numbers of keys under 10. 


is depressed. The position to be assumed by 


cam with which the stop bar is aligned. When 
the machine is tripped to initiate a revolution 


which # preferred embodiment of the invention 60 of the cage, a spring incorporated in the print- 


is shown and in which: 

Pig. is a fragmentary top plan view of a 
ticket machine showing the invention: 
Pig. 2 is a, fragmentary side elevational view 
the 


machine with one side plate removed: 68 


ing wheel revolves that wheel until the step cam 
engages the stop bar. 

As will be apparent to one skilled in the art, 
in a selecting system of this kind where the selec- 
tion to be made depends upon the amount of 
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linear travel made by a selecting bar, any play 
in the linkage between the key and the stop bar 
may result in lost motion and a consequent mis- 
setting of the printing wheel, since the stop bar 
has not been moved as far as it should have been 
moved. This fact necessitates that the machine 
be carefully serviced so as to minimize lost mo- 
tion and that parts of the linkage be replaced 
Promptly as soon as they show any appreciable 
wear, if mis-settings of the wheel are to be 
avoided. Furthermore, inasmuch as when the 
cage is released the printing wheel spins free un- 
der the force of the tension stored in its driving 
spring, there will be an appreciable hammer ac- 
tion between the step cam and the stop bar which 
may result in bouncing of the printing wheel 
and consequent mis-setting thereof, and further- 
more imposes an excessive wear on the stop bar 
and step cam. In installations, such as pari- 


mutuel systems at racetracks where each ticket .. 


issued may be redeemable for a considerable sum 
of money, any mis-printing of tickets is apt to 
be expensive and should be avoided. It is to the 
solving of this difficulty that the present inven- 
tion particularly relates. 


In its preferred form, the control mechanism ~ 


of the present invention utilizes an arrangement 
wherein the selection depends upon the position 
of a movable part rather than upon the dis- 


tance traveled by the part as it is moved from . 


&@ non-operated to an operated position. With 
the machine in normal adjustment, there is a 
certain amount of over-travel of the selecting 
part and as wear develops or 'ost motion creeps 
into the operating mechanism the 


shortening of the path of travel of the selecting 


part is inconsequential and incapable of causing 
@ mis-setting of the printing wheel. Further- 
more, in accordance with the teachings of the 


present invention, the movement of the printing . 


wheel to bring an associated stop pin into en- 
gagement with an operated stop bar under the 
force of the tension of the driving spring of the 
wheel is controlled so that there is a minimum 
of hammer action between the engaging stop pin 
and bar, and danger of bouncing of the printing 
wheel and excessive wearing of the stops are 
eliminated. 

In carrying out the teachings of the invention 


in its preferred form, bell crank levers are piv- . 


otally mounted upon a stationary part of the 
machine in juxtaposition to the rotating cage so 
as to be rotatable around an axis that is parallel 


upon the cage in such position as to 
with these bell cranks when the cage is 
position are a plurality of pivoted con- 

ers connected to respective ones of the 
stop bars that are arranged in a circle 
center coincides to the axis of rotation of 
wheel. An operation of the bell 
lever rotates the control lever thereby to 
the stop bar | »ngitudinally of the axis of 
into tl path of a stop pin carried 
wi.eel. Suitable latch means 
bar tn this operated position. 
leased and moves away from 

ts normal position, a fixed cam that is engaged 
by a cam roller that is connected through a suit- 
linkage, including a gear segment and pin- 
ting wheel, controls the movement 

wheel to bring stop pin carried 

into engagement with the operated stop 
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consequent .., 


4 
bar thereby to effect the setting of the printing 
wheel in position to print the number corre- 
sponding to the depressed key. 

During the latter part of the movement cf the 
cage, the segment is blocked and further move- 
ment of the cage causes the pinion to ride over 
the segment thereby to roiate the printing wheel 
back to its normal position in readiness for the 
next operation of the machine. Although the 
Printing wheel is returned to normal, the stop 
bar that was moved to operated position to effect 
the previous selection is not returned to normal 
even when the associated key is restored. Rather 
the stop bar remains in operated position until 
another stop bar is moved to operated position 
when another key is depressed, at which time 
the first bar restores to normal. In case one 
key is operated several times in succession, the 
stop bar moved into operated position on the 
first operation will remain in that position 
throughout the series of transactions. This lock- 
ing of the stop bar in operated position makes 
simpler the checking of a machine suspected o/ 
issuing wrongly numbered tickets. 

The setting and restoring of the printing wheel 
will best be understood by referring to Fig. 8 
of the drawings wherein these operations are 
diagrammatically illustrated. 

The printing wheel 10 is mounted for rotatfon 
around an axis represented by the shaft {{ and 
carries a spring !2 that is tensioned to rotate the 
wheel in a counter-clockwise direction. A stop 
pin 13, fixed with respect to the wheel (0, is 
moved in a circular path around the axis of the 
wheel by a rotation of the wheel. Located upon 
the printing faces of the printing wheel are 
digits 1 to 0, inclusive. Located in juxtaposition 
to the path of the stop pin {3 are ten stops, 
indicated generally at 14, nine of which are ad- 
justable and the tenth or zero stop (5 is fixed 
permanently in the path of the stop pin 13. 
This pin engages the fixed stop 18 to determine 
the normal position of the printing wheel and 


also to set the wheel so as to print zero. 


Pixed on the wheel {0 for rotation around the 
axis {{ is a pinion (6 that meshes with a gear 
segment (7 that is mounted for rotation around 
an axis (8 which coincides with the axis of rota- 
tion of the cage that carries the printing indicia. 
Connected to the gear segment by suitable link- 
age (9 is a cam roller 20 which engages a cam 21 
diagrammatically shown as rotatable about an 
axis 22, although, as will presently appear in the 


,, embodiment of the invention shown, the cam 2/ 


is stationary. The tension of spring (2, acting 
through the pinion 1/6 and gear segment !7, urges 
the cam roller 20 to the right in Fig. 8. As cam 
21 moves with respect to the roller in a counter- 
clockwise direction, as indicated by the arrow, the 
distance of the roller from the axis of rotation 
is decreased by the shape of the cam surface, and 
printing wheel 10 is allowed to rotate in a 
counter-clockwise direction under the force put 


5 Upon it by the spring. This rotation continues 


until the stop pin {3 engages an operated stop or 
until it engages the fixed stop {§. The printing 
wheel {@ is reset to its normal position and the 
tension built up in spring 12 by rotation of the 
gear segment {7 in a counter-clockwise direction 
around the axis (8. For this purpose, a suitable 
control lever 23 engages a radial arm 24 and as 
the lever 23 moves to the right, as indicated by 
the arrow, the gear segment will be rotated and 


76 pinion {§ will rotate in a clockwise direction 
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oar to move the printing wheel back to nor- 
mal. 

As will be seen in F.gs. 1 and 2, the ticket 
machine to which the instant invention is adapt- 
able consists of side frame members | and 2, and 
a front plate 3, through which a plurality of keys 
4 project, these keys being mounted for limited 
rotation around a common axis §. The keys are 
shown as being numbered from 1 to 12, inclusive, 
plus a thirteenth key marked “T” for “Test,” this 
arrangement being one commonly employed in 
machines of the type shown in the above Black 
patents built for use in this country. 

Within the machine is a rotatable cage 6 that 
carries various printing indicia 1 and adjustable 
printing wheels 8 and 16 for printing the tens 
and units digits respectively of the numbers. The 
cage is operated in response to the depressing of 
one of the keys through one cycle in a manner 
more fully explained in the above Black patents. 
It is to the control of the units wheel (0 of a 
machine of this type that the present invention 
particularly relates. 

As will be seen best in Figs. 2 and 3, mounted 
by suitable brackets upon a cross bar 38 which 
extends from side plate to side plate of the ma- 
chine are a plurality of bell cranks 3 pivotally 
mounted for rotation around an axis 32 that is 
parallel to the axis of rotation 18 of the cage &. 
Each of the bell crank levers 3! is connected by a 
suitable tink, such as a Bowden wire 33, to an as- 
sociated key 4, so that when the key is moved to 
its operated position, as shown by dotted lines in 
Pig. 2, the beil crank will be moved in a clock- 
wise direction to elevate the generally horizontal 
portion 34 of the crank. 

Main shaft 35 of the machine, which is cen- 
tered upon the axis of rotation 1g of the cage. 
carries a collar 36, Figs. 2 and 3, which supports a 
framework 37 that supports ten vertically dis- 
posed control levers 38, each of which registers 
with a horizontal portion 34 of one of the bell 
crank levers when the cage is in its normal posi- 
tion, as shown in the drawings. The frame 37 also 
carries a plurality of pivoted levers 39, each of 
which is connected to one of the control levers 38. 

Projecting through suitable plates 4@ carried 
by the cage and by the bracket members 37 
thereon, are the stops 14, each of which is con- 
nected to one of the pivoted levers 38. Thus it 
will be seen that when a key 4 is depressed and 
through its associated Bowden wire 33 a bell 
crank lever 3{ is rotated to raise its horizontal 
arm 34, the corresponding controi lever 38 will be 
raised and the pivoted lever 38 rotated in a clock- 
wise direction, Fix. 3, thereby to move the con- 
nected stop bar (4 to the right. 

As will be scen best in Figs. 3 and 4, a latch 4! 
is pivotally mounted upon frame member 37 and 
extends from end-to-end of the frame engaging 
all of the levers 38. Each lever has an upper 
notch 42 into which the latch 4¢ projects when 
the lever is in its lowermost or normal position, 
and a notch 43 into which the latch projects 
when the lever is raised to its operated position. 
When a lever is operated, latch 41 rotates on its 
pivots in a clockwise direction, Fig. 4, against the 
tension of spring 44. Each lever 38 is urged 
downwardly by a spring 48, Pig. 3, and when the 
latch 4{ ts rotated by the upward movement of a 
lever 38, any other lever that ts in an elevated 
position will be moved downwardly by its spring. 
This insures that only one lever 38 will be main- 
tained in operated position and consequently only 
one stop bar 14 will be maintained in position to 
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be engaged by the stop pin 13 on the printing 
wheel. 

It will be noted in Figs. 2 and 4 that an arm 46 
is fixed upon latch 41 and that a pin 47 is fixed 
in the free end of arm 46. Pivoted on the frame 
member 37 is a bifurcated arm 48 and the pin 47 
rides in the slot in this arm. A hook 48 is formed 
on the end of arm 48. Mounted upon a cross bar 
56 of the machine is a lever $1 having a hooklike 
end §2 disposed in juxtaposition to the hook 48. 
As the latch 641 is riding over one notch and inw 
the adjacent notch as a lever 38 is being elevated, 
arm 46 will act to rotate arm 48 clockwise (Pig. 
2), thereby to engage hook 48 with hook §2. 
When the latch drops into the lower notch 43 in 
the thus elevated lever 38, arm 48 is rotated in a 
counter-clockwise direction to disengage the 
hgoks. 

When the machine is tripped preparatory to 
Operating the cage through one revolution to 
print and issue a ticket, in the manner pointed 
out in the Bleck patents, cross bar §@ is moved 
to the right «Fig. 2) to the position shown in 
dotted lines. If the operation of the latch 41 is 
faulty and is halted before the latch has rotated 
counter-clockwise into one of the notches 42 or 
43, as might be the case if one of the levers 38 
was but partially operated, hooks 48 and §2 will 
be engaged together and this movement of the 
bar 50 will be prevented. The machine will block 
and a ticket cannot be printed and issued until 
the trouble has been cleared to free the hooks 
vo that bar §@ may move normelly. 

Fixed at the end of the printing whcel (@ is a 
Pinion (6, Figs. 1, 3, 5 and 7, with which the gear 
segment {7 meshes, the gear segment being 
loosely mounted upon the main shaft 38 for ro- 
tation around the axis of rotation (8 of the cage. 

As will be seen in Fig. 5, connected to the gear 
segment {7 is a link 6@ which is pivotally con- 
nected to a lever arm 6/ that is carried upon a 
shaft 62 that is journaled in the cage 6 and ex- 
tends from end-to-end thereof substantially par- 
allel to the axis of rotation 18. At the opposite 
end of the cage, that is the right-hand end. Fig. 
3, shaft 62 carries a cam roller arm (9, Pig. 6, at 
the free end of which is mounted a cam roller 26 
that engages a stationary cam 21 that is fixed 
upon a stationary member 63 of the machine. 
The tension of spring (2, Pig. 7, tcuds to rotate 
the printing wheel (@ counter-clockwise, and 
pinion (6 places a torque on gear segment {1 
which is transmitted through link 66 and lever 
61 to the shaft 62 and tends to rotate that shaft 
counter-clockwise. This torque tends to move 
the arm §$ and cam roller 2@ counter-ciockwise 
around the axis of shaft 62 and presses the cam 
roller 2@ against the cam 21. The surface of the 
cam engaged by the roller is shaped so that as 
the roller 20 moves clockwise over the cam, Fig. 
G, the distance of the roller from the axis of ro- 
tation (8 of the cage is decreased. 

Thus it will be seen that when a key is de- 
pressed to initiate an operation of the machine, 
a stop bar ig moved into the path of a stop pin 
carried by the printing wheel. When the cage 
starts moving clockwise, Figs. 2 and 5, the cam 
roller moves over a cam and permits the tension 
of the driving spring of the printing whee! to ro- 
tate that wheel gradually thereby to bring the 
stop pin into engagement with the pre-set stop 
bar. The manner of initiating this mover.ent of 
the cage and controlling it is not of the essence 
of the présent invention and reference is here 
made to the above mentioned Black patents fcr 
such operation. 


A529 


2,694,787 


7 
The printing wheel having been set during the 
initial movement of the cage revolves wi... the 
cage and prints .be ticket. After the printing 


wheel has engaged the ticket and during the last 
portion of the movement of the cage back to its 
normal position, the printing wheel is reset to its 
normal position and tension built up in the spring 
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While I have chosen to show my invention by 
illustrating and describing a preferred embodi- 
ment of it, I have done so by way of example 
only, as there are many tions and 
adaptations which can be made by one skilled 
in the art within the teachings of the inven- 
tion. 

Having thus complied with the statutes and 
shown and described a preferred embodiment of 
my invention, what I consider new and desire 
to have protected by Letters Patent is pointed 
out in the appended claims. 

What is claimed ts: 

1. In a ticket printing and issuing machine 
in which a cage is rotated through one revolu- 
tion to print a ticket fo. issuance and a print- 
ing wheel on said cage is rotated during the 
initial movement of the cage to set it to print 
on the ticket a number corresponding to a de- 
pressed key in the machine, a control for said 
printing wheel comprising: a plurality of bell 
cranks mounted upon a stationary part of the 
machine in juxtaposition to said cage; means 
connecting each key to a corresponding bell 
crank to operate the bell crank when the key 
is operated; a plurality of stop bars mounted 
upon the cage, there being a stop bar for each 
of the ten printing positions of the printing 
wheel; a control lever for each stop mounted on 
said cage and adapted to be operated by a cor- 
responding bell crank in operated position; latch 
means for holding an operated control lever in 
operated position thereby to maintain the as- 
sociated stop in operated position; a stop pin 
on the printing wheel adapted to engage an 
operated stop bar to position the printing wheel 
with a selected number in printing position; a 
spring tensioned to rotate the printing wheel; 
a pinion fixed on the printing wheel; a gear seg- 
ment on the cage movable witH respect there- 
to and engaged with said pinion; » cam roller 
on said cage connected to said segment; and a 
stationary cam engaged by said roller and shaped 
to permit said spring to rotate the printing 
wheel as the cage rotates thereby to set the 
wheel to print a number corresponding with an 
operated key in the machine. 

2. In o ticket printing and issuing machine 
in which a cage is rotated through one revolu- 
tion from and to a norma! position to print and 
issue a ticket and a printing wheel on said cage 
is rotated during the initial movement of the 
cage to set it to print on the ticket a number 
corresponding to an operated key in the ma- 
chine, a control for said printing wheel com- 
prising: a bell crank for each position of the 
printing wheel, located on a stationary part of 
the machine in juxtaposition to the cage; & 
plurality of printing wheel stop bars mounted 
upon the cage, a control lever for each stop 
bar mounted upon the cage and registered with 
a corresponding bell crank when the cage is in 
said normal position; a link connecting each 
key to the corresponding bell crank and adapted 
to operate the crank as the key is depressed 
thereby to move the corresponding control lever 
to move the associated stop bar into position 
to limit movement of the printing wheel, latch 
means on the cage for holding said stop bar in 
said position; a stop pin on the printing wheel. 
a spring tensioned to rotate the printing wheel 
to move said stop pin towards said operated stop, 
a cam, and means moving over the cam as the 
cage rotates for controlling the movement of said 
printing wheel by said spring to move said stop 
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Pin into engagement with the sip i eby to 
set the printing wheel to print the ‘se? cor- 
responding to the key that. has ber ~ «sted. 

3. In a ticket printing and issuing un. ‘hive in 
which «& cage is rotated from a normal } sition 
through one revolution to print and .wue e 
ticket and in which a printing wheel cn the 
cage is rotated with respect to the cage during 
the initial movement of the cage to set it to 
print on the ticket a number corresponding to 
the number of the key that has been operated 
to initiate an operation of the machine, a con- 
trol for said printing wheel comprising: a plural- 
ity of stop bars on the cage, means actuated by 
the operation of a key in the machine for mov- 
ing @ corresponding one of said stop bars into 
operative position; latch means for holding the 
stop bar in said operative position, a stop pin 
on the printing wheel, a spring tensioned to 
rotate the printing wheel; a pinion carried on 
the printing wheel; a gear segment meshed with 
said pinion and mounted on the cage for limited 
rotation with respect thereto; a cam roller 
mounted on said cage for limited movement 
radially towards the axis of rotation of the cage; 
link means connecting said cam roller to said 
gear segment thereby to cause the tension in 
said spring to urge the roller towards the axis 
of rotation of the shaft; and a stationary cam 
over which the roller moves as the cage is rotated 
thereby to permit said spring to rotate the 
Printing wheel until said stop pin engages the 
stop to arrest said rotation with the printing 
wheeel in position to print the number corres- 
ponding to the key that was operated. 

4. In a ticket printing and issuing machine 
having « plurality of keys operable one at a time 
to initiate an operation of the machine and in 
which a cage is rotated through one revolution 
from a normal position for each operation of 
the machine to print and issue a ticket bearing 
the number of the operated key, means for 
setting a printing wheel on the cage to print 
the number of an operated key comprising: a 
plurality of levers pivotally mounted for rotation 
fround an axis that is parallel to the axis of 
rotation of the shaft and is in juxtaposition to 
the caze, a Bowden wire connecting each key 
to &@ corresponding one of said levers and ar- 
ranged to raise the lever when the key is de- 
Pressed, a stop pin on the Printing wher!, a 
Plurality of stop bars on the cage, an operating 
lever for each stop bar registered with a corre- 
sponding one of said levers when the cage is 
in normal position, said operating lever being 
operated when the lever with which it is 
registered is raised to move the associated stop 
bar into the path of the stop pin; latch means 
engacing said operating lever for holding said 
bar in said path; and means for rotating the 
printing wheel to bring the stop pin into en- 
Sagement with the stop bar as the cage moves 
out of normal position thereby to set the wheel 
to print the number corresponding to the oper- 
ated key. 

5. In a ticket printing and issuing tachine in 
which s cage !s rotated throuch one revolution 
from a rermal oesition to rrint and issue @ tick- 
et bearing a number corresponding to the num- 
ber of on operate ey in the machine, a print- 
ing wheel pivota!!y mornted on said cage for ro- 
tation arnun:'! an e~ts parallel to the axis of rota- 
tton of the ere: n spring tensioned to rotate said 
wheel in one directicn, a stop pin fixed on said 
wheel, a plurality of stop bars selectively movabie 
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into the path taken by suid stop pin as the whee! 
rotates; means responsive to an operation of a 
key in the machine for moving the associated 
stop into said path; means for holding an operat- 
§ ed stop in operated position: a pinion on said 
wheel; a gear segment journaled for rotation 
around the axis of rotation of the cage and 
meshed with said pinion, a cam roller, means con- 
necting said cam roller through said sezment and 
10 pinion to said wheel thereby to cause. id spring 
to urge said cam roller towards the axis of rota- 
tion of the cage, a cam engaged by said cam 
roller and shaped to permit said roller to move 
towards said axis of rotation during the first por- 
15 tion of a revolution of the cage thereby to permit 
said spring to rotate said wheel until said stop 
pin moves into engagement with said associated 
Stop to position the wheel to print on a ticket the 
number corresponding to the key that is Operated. 


20 «46. In a ticket printing and issuing machine in 


which a cage is rotated through one revolution 
from a normal position to print and issue a tick- 
et vearing a number corresponding to the number 
of an operated key in the «achine, a printing 


25 wheel pivotally mounted on said cage for rotation 


sround an axis parallel to the axis of rotation of 
the cage; a spring tensioned to rotate said wheel 
in one direction; a stop pin fixed on suid wheel; 
a plurality of stop bars selectively movable into 


30 the path taken by said stop pin as the wheel ro- 


tates; means responsive to an operation of a key 
in the machine for moving the associated stop 
into said path; means for holding an operated 
stop in operated position; a pinion on eid wheel; 


35 a vear segment journaled for rote round the 


axis of rotation of the cage and mesied with said 
pinion; a cam roller; means connecting said cam 
roller through said segment and pinion to said 
wheel thereby to cause said spring to urge said 
cam roller towards the axis of rotation of the 
cage; a cam engaged by said cam roller and 
shaped to permit said roller to move towards said 
axis cf rotation during the first portion of a rev- 
olution of the cage thereby to permit said spring 
to rotate said wheel until said stop pin moves into 
engagement with said associated stop to position 
the whee! to print on a ticket the number cor- 
responding to the key that ts operated: an arm 
50 fixed on said cear segment and extending radially 
outwardly from the axis of rotation of the cage: 
and a stop bracket into engagement with which 
said arm is moved during the latter part of the 
rotation of the cage thereby io stop rotation of 
55 the sepment so that the final movement of the 
cage into norma! position will rotate the wheel 
in the cpposite direction to move it into-a normal 
Position and to restore tension to said spring. 
7. In a ticket printing and issuing machine in 
60 Which a cage is rotated through one revolution 
from * normal position to print and issue a ticket 
and in which a printing wheel on the cage is set 
Selectively to cause it to print on the ticket a 
number corresponding to an operated key in the 
6$ Machine, means for controlling the printing 
wheel to print the number of the key comprising: 
® bell crank mounted on a stationary part of the 
machine for movement around an axis that is 
parallel to the axis of rotation of the cage, said 
70 bell crank having an arm normally in a horizon- 
tal position: link meons connecting said bell 
crank to said key and operable to raise said arm 
from said herizontal position when said key is de- 
nressed: a ston pin en the printing wheel: a stop 
74 bar on the eave: a lever operable te move said 
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Stop bar into the path of said stop pin, said lever 
registering with said bell crank arm when the 
cage is in a normal position and being operated 
to move the stop bar into said path as the bell 
crankarm is raised from said horizontal position; 
& latch for holding said lever in operated posi- 
tion; a spring tensioned to Totate the printing 
wheel to bring said stop pin into engagement with 
the operated stop bar: and means including a 
cam for holding said whee! against rotation when 
the cage is in normal position and for controlling 
the rotation of the wheel as the cage moves out 
of normal position. 
8. In a ticket printing and issuing machine in 
which a cage is rotated through one revolution 
rmal position to print and issue a 
ticket and in which a printing wheel on the 
cage is set selectively to cause it to print on the 
ticket a number corresponding to an operated 
key in the machine, 
Printing wheel to pr. 
comprising: a bell c: 
around an 
rotation of 


to raise said arm 
when said ke 
& stop on the cage; a lever oper- 
id stop into the path of said stop 
pin, said lever registering with said bell crank 
arm when the cage is in a normal position and 
being operated to move the stop into said Path 


as the bell crank arm is raised from said hori- : 


zontal position; a latch 


including a cam 
rotation when th: 
for controlling 


Ssue a ticket bearing the 
number of the operated key; @ printing wheel 
mounted on the cage for rotation around an axis 
that is parallel to the axis of rotation of the cage; 
& Spring within the whee] tensioned to rotate the 
wheel in one direction: a stop pin fixed to the 


wheel; a plurality of adjustable stop bars. mount- | 


ed on said cage, one for each number the print- 
ing wheel is adapted to print, located on a circle 
on the axis of rotation of the 


corresponding to 
10. In a ticket 
having a Plurality 


from @ norma! posi 

machine to print 

number of the operated key: s 

mounted on the cage for rotation around an axis 
that is parallel to the axis of rotation 

& spring within the wheel te 

wheel in one direction; @ stop pin fixed to 
wheel; a plurality of slidable sto 

on aid cage, one for each num 

located on 8 circle that is cen 

of rotation of the wheel and spaced on that circle 
so ‘hat when said step pin engages one 

stop bars the corr: number on the 

will be in printing position; 

an operation of a key for 

one of said stop bars 

rotation of the 


and consequent 
engagement 
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IL, assies or to Anverican 
Baltimore, Md., a corpo- 


This invention relates to machines for selectively 
printing and issuing tickets, and has for its principal ob- 
ject the provision of a new and improved machine of this 
type 


It is a main object of the invention to provide in a 
machine for selectively printing and issuing tickets, 
mechanism for preventing the initiation of a new cycle of 
operation of the machine before the machine has com- 
pletely restored to normal from a previous operation. 

_ Another object of the invention is to provide in a 
ticket machine a mechanism for preventing locking in de- 
pressed position a selection key before the machine has 
restored to normal from a previous cycle of operation. 

Another object of the invention is to provide in a ticket 
printing and issuing machine mechanism for preventing 
initiation of a new cycle of operation of the machine 
before complete restoration from a previous cycle, which 
mechanism can be installed and maintained in proper 
operating condition «conomically. 

Further objects of the invention not specifically men- 
tioned here will be apparent from the detailed description 
and claims which follow. reference being had to the ac- 
companying drawings in which a preferred embodiment of 
the invention is shown by way of example and in which 

Fig. 1 is a fragmentary view of that part of a ticket 
machine employed in initiating a cycle of operation of 
the machine with the mechanism in normal position; 

Fig. 2 is a view similar to Fig. 1, with the mechanism 
in fully operated position; 

~~ 3 is a fragmentary view illustrating the invention; 
an 

Fig. 4 is a fragmentary plan view of a ticket machine 
showing the application of the devices of the present 
invention thereto. 

Machines for selectively printing and issuing tickets of 
the type shown in Patent 1,886,626, issued to H. |). Black 
on November 8, 1932, contains a plurality of keys, and 
responsive to the depressing of one of these keys it is 
locked in depressed position and a cycle of operation of 
the machine initiated to cause it to cut a length of 
ticket stock from a web and to print upon that length 
desired indicia, including a number corresponding to the 
depressed key. Customers for the tickets frequently pur- 
chase a plurality of tickets containing the same number 
ard oftentimes the ticket seiler, in effort to make haste, 
depresses the desired key to initiate a repeat operation of 
the machine before the key has completely restored to 
normal, with the result that the key is locked in depressed 
position, but a new cycle of operation of the machine is 
wot initizied since the mechanisms of the machine were 
not in normal position when the key was depressed. It 
is then necessary that the macnine be unlocked and the 
depressed key released to restore the machine completely 
to normal before a new cycle of operation can be ia- 
itiated. Thus it will be seen that the efforts of the iicket 
seller to speed up the issuance of the ticket beats the key 
and results in a slowing down of that operation to the great 
annoyance of both the ticket seller and the customer. 
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The present invention provides a mechanism for pre- 
venting depressing a key far enough to cause it to be 
locked in depressed condition prior to the compiete res- 
toration of the machine from a previous cycle of opera- 
tion. With the mechanism included in the machine, 
should the ticket seller attempt to speed up the issuance 
of tickets by depressing a selecting key before that key 
and the machine have completely restored to normal, he 
will be unable to depress the key far enough to cause it to 
be locked in depressed condition, and vince nothing will 
happen he will release the key, permitting it to completely 
restore and thereby condition the machine for the initia- 
tion of a new cycle of operation. 

The invention will be best understood by reference to 
the acco‘npanying drawings wherein 1 illustrates one of 
the selecting keys of the machine, which is pivoted for 
rotation around an axis 2 and contains a projection 3 
that extends into a slot 4 in a key tube § that is journaled 
in the machine for rotation around its axis. The key 
tube § extends from side plate to side plate of the ma- 
chine and contains a slot, such as 4, for each of the 
several keys of the machine. Mounted upon the key 
tube § is a block 6 from which a pin 7 projects through 
a suitable opening in the side plate of the machine. As 
the key is depressed, the tube § is rotated frdm the posi- 
tion in which it is shown in Fig. 1, to the position shown 
in Fig. 2, pin 7 moving to the right during this rotation 
of the tube. 

Mounted upon the side plate A of the machine, Fig. 4, 
is a lever 8 and a stirrup latch 9 which bears against 
the end of the lever when the mechanism is in normal po- 
sition. Pin ” engages the lever 8, and movement of the 
pin 7 rotate. © > lever 8 around the axis 10 upon which 
the lever is pivoted. The end of the lever 8 is elevated 
and stirrup latch 9, pressed by suitable spring means 11, 
moves under lever 8 thereby to lock the lever in rotated 
position, and through the pin 7 and tube § 1c lock the 
key in depressed condition. It will be noted that with 
the key depressed, the lower edge of the slot 4 moves into 
close proximity to the under edge of the projection 3, 
thereby preventing return to normal of the key 1. With 
the tube rotated into the position shown in Fig. 2, this 
lower edge of the slot 4 moves into the path of the pro- 
jection 3A of the other keys, thereby preventing op- 
eration of any other key so long as one key is in de- 
pressed position. The keys control the selecting mech- 
anism by which the number to be printed on the ticket 
is determined, in the manner that will be best understood 
from the above Black patent or from my prior Patent No. 
2,594,787, issued April 29, 1952. 

When the ticket machine is used in conjunction with a 
totalisator system in which the issuance of a ticket is 
registered, the actual operation of the machine is initiated 
electrically after the registration is made. The totalisator 
transmits an electrical impulse to the machine to start the 
cycle of operation. In such an installation there is mount- 
ed upon the side plate of the machine a start lever 15 which 
bears against a main spring 16 so that movement of the 
lever will move that spring into engagement with a com- 
panion spring 17, thereby to close an electrical circuit, 
not shown, over which the registration of the issuan~~ of 
the ticket is effected and the cycle of operation is initiated. 

Start switch lever 15 contains a slot 18 through which 
a bar 19 is projected. The bar 19 contains a shoulder 20, 
best seen in Fig. 3, which registers with the start switch 
lever 15. The opposite end of the bar 19 contains an 
elongated slot 21 through which the pin 7 is projected. 
A spring 22 encircling the bar 19 bears against the pin 7. 
As the pin 7 moves from the position shown in Fig. 1, to 
the position shown in Fig. 2, spring 22 is compressed, and 
after the movement of the pin 7 has progressed far 
enough to permit the stirrup latch 9 to fall under the 
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lever 8, the tension compressed into spring 22 will be 
to overcome the tensivn of main spring 16 and 
bar 19 will be moved to the right to close spring 16 
against spring 17 thereby to initiate a cycle of operation 


The main shaft B of the macine carries a cam 25 
which makes one complete revolution in the direction of 
the arrow for each cycle of operation of the machine. 

25 carries a pin 26 which moves into engagement 
with the bar 19 near the end of the cycle, elevating that 
bar and thereby moving the shoulder 20 out of engage- 
ment with the start lever 15 to permit the tension of spriug 
16 to restore the lever 15 to the normal position in which 
it is shown in Figs. 1 and 3. The bar 19 then extends 
past the lever 1$ and is held in elevated position by the 
engagement of that lever with the bottom edge of the bar. 

When the cycle of operation of the machine is being 
completed, stirrup latch 9 is operated through link 30 by 
4 cami, aot shown, moving in unison with cam 25, to 
rotate it against the tension of spring 11 and thereby out 
of engagement with the lever 8 to permit the pin 7, key 
tube 5 and key 1 to restore to normal. Pin 7 engages 
the end of slot 21 to pull the bar 19 to the left and spring 
31 moves the bar downwardly when the shoulder 20 has 
moved past the lever 15. 

With the mechanism as thus far described, should the 
ticket seller again depress key 1 before it has restored to 
normal, bar 19 will be in elevated position and when 
moved to the right by the further depressing of the key 
will slide through the lever 15 and the key will be locked 
in depressed position without operating spring 16 against 
its companion spring 17 to initiate a new cycle of opera- 
tion of the-machine. The ticket seller will be heipless to 
remtuy he situation and the machine will remain locked 
up until it is opened and the mechanism restored to nor- 
mal manually. 

To preveat such a contingency is the main purpose of 
the present invention. In its preferred form, the mech 
anism consists of a bracket 4@ mounted upon the side 
plate of the machine and carrying a yoke 41 pivoted 
thereon and having arms 42 engaging the upper and 
lower surfaces of the bar 19 in such a manner as to 
permit free longitudinal movement of the bar and to cause 
elevation of the bar to ro.ate the yoke 41 around its 
pivot. Also pivoted upon the bracket 40 is a latch 43 
which contains a shoulder 44. The opposite end of the 
yoke 41 extends under the latch 43 to aold it in elevated 
position out of engagement with the pin 7 so long as 
the bar 19 is in its lowermost position. A spring 45, 
fixed to the latch 43 and yoke 41, is tensioned by the 
yoke during rotation of the yoke. 

When the bar 19 is elevated, yoke 41 is rotated thereby 
lowering latch 43 into engagement with the pin 7. As 
the pin 7 moves towards its normal position after the 
stirrup latch 9 has been released from the lever 8, shoulder 
44 is moved downwardly behind the pin 7 by the tension 
built up in spring 45 by the rotation of the yoke. The 
shoulder 44 is located so as to limit movement of the 
pin to the right, as shown in the drawings, at such a point 
that upward movement of the lever 8 is arrested before 
its bottom edge has moved past the stirrup latch 9, as 
shown in Fig. 3. So long as the bar 19 remains in 
elevated position, as it will until pin 7 has moved com- 
p’etely into its normal position, it will be impossible for 
the ticket seller to depress a key far enoush to lock it 
in position. Noting the blocked condition of 
the key, he will remove pressure from it, whereupon the 
key will completely restore to normal, bar 19 will move 
back into its lowermost position, and yoke 41 will be 
rotated in a reverse direction to elevate the latch 43 and 
shoulder 44 out of engagement with the pin. The machine 
now being completely restored to normal, the key may be 
depressed and a new cycle of operation initiated in the 
hereinabove explained manner. 

The mechanism by which the ley is latched to prevent 
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4 
false operation of the machine is simpi. and may be 
economically installed and maintained in proper working 
condition. False operation of the machine is definitely 
prevented and the sale of a plurality of tickets bearing 
the same number, to a single customer, is effected at the 
maximum speed of the machine. 

While I have chosen to show my invention by il- 
lustrating and describing a preferred embodiment of it, 
I have done so by way of example oaly, as there are many 
modifications and adaptations which can be made by one 
skilled in the art within the teachiags of the invention. 

Having thus complied with the statutes and shown and 
described a preferred embodiment of my invention, what 
I consider new and desire to have protected by Letters 
Patent is pointed out in the appended claims. 

What is claimed is: 

1. In a ticket machine for selectively printing and issu- 
ing tickets responsive to the depressing of a key which 
is locked in depressed position during the cycle of opera- 
tion of the machine and restored to its normal position 
at the end of that cycle; a mechanism for preventing the 
initiation of a new cycle of operation of the machine 
until the key depressed to initiate a previous cycle has 
been completely restored to its normal position, com- 
prising: a pin, means responsive to the depressing of a 
key for moving said pin from its normal to its operated 
position; a longitudinally movable bar having a slot 
through which said pin projects, a start switch lever en- 
gaged by said bar, means coupling said pin to said bar 
to cause movement of the pin into operated position to 
move the bar longitudinally thereby to operate said start 
switch lever to initiate a cycle of operation of the ma- 
chine; cam means for elevating said bar during the cycle 
of operation of the mac'ine; means for holding the bar 
in elevated position to the end of the cycle and restora- 
tion of said pin to its normal position; a latch lowered 
into engagement with said pin by the elevation of said 
bar; and a spring for moving said latch into the path 
of said pin to prevent movement of the pin into its op- 
erated position prior to its return to its normal position 
and consequent lowering of the bar. 

2. A mechanism as claimed in claim 1, in which the 
bar extends through a slot in the start switch lever and 
has a shoulder that engages the start lever to move it 
from normal to operated. position as the bar moves 
fongitudinally and in which the shoulder is disengaged 
from the start lever by the upward movement of the 
bar, spring means for restoring the start switch lever 
to its normal position thereby to hold the bar in elevated 
position until the pin reaches its normal position. 

3. A mechanism as claimed in claim 1, in which a 
pivoially mounted yoke engages the bar and engages 
the latch to hold the latch out of engagement with the 
pin which yoke is rotated by the upward movement of 
the bar to lower the latch into engagement with the pin 
and to tension the spring by which the latch is pressed 
into the path of the pin. 

4. A mechanism as claimed in claim 1, in which there 
is a pivoted lever that is rotated upwardly by movement 
of the pin to operated position; a stirrup latch past which 
the lever is thus rotated; and a spring for moving the 
latch under the lever to he’. the key depressed; and in 
which the latch blocks the movement of the pin towards 
operated position before the lever has moved far enough 
to permit the stirrup latch to swing under the lever, 
thereby to prevent locking of a key depressed before the 
bar has descended from its clevated position. 

5. In a ticket printing and issuing machine, a mech- 
anism for preventing locking or selecting ‘ey in operated 
position to initiate a cycle of operation of the machine 
prior to the complete restoration to normal of the ma- 
chine a4 key by which a preceding cycle of operation is 
initiated, comprising: a pin moved by the depressing of 
a selecting key; a pivoted lever engaged by said pin and 
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raised by the mover: :nt thereof; a stirrup latch movable 
under the Jev<z in raised position thereby to hold the 
lever in that position and the key in depressed position; 
a start switch lever having a slot at one end; a bar ex- 
tending through said slot; a shoulder on the under side 
of said bar engaging said switch lever, said bar contain- 
ing a slot through which said pin projects; a spring en- 
circling said bar and against which the pin bears, said 
pin on moving responsive to the depressing of a key 
compressing said spring to move the bar longitudinally 
and operate said start switch lever after said stirrup latch 
has moved under said lever; means for elevating said 
bar during the cycle of operation of the machine to 
disengage said shoulder from the switch lever thereby 
to permit the lever to return to its normal position; a 
pivoted yoke engaging said bar and rotated thereby as 
the bar is elevated; a latch lowered into engagement with 
the pin by the rotation of the yoke; a spring extended 
between the latch and yoke and tensioned by the rotation 
of the yoke to move the latch into the path of the pin, 
said latch when in the path of the pin preventing suf- 
ficient movement of the pin to permit the stirrup latch 
moving under the lever so long as the bar remains in 
elevated position. 

6. A mechanism for preventing locked in operated 
position a selecting key of a ticket printing and issuing 
machine prior to the complete restoration of the machine 
to normal from a previous cycle of operation of the 


10 


15 


6 

machine, comprising: a key tube rotated around its axis 
by an operation of a selecting key; a pin carried by said 
tube; a crank arm engaged by the pin and rotated thereby 
as the tube rotates; a latch stirrup engaging said arm and 
movable into the return path of the arm when the key is 
in operated position; a starting switch; a start bar moved 
longitudinally by said pin to operate said switch to initi- 
ate a cycle of operation of the machine; means for ele- 
vating said start bar out of engagement with said switch 
during the cycle of operation of the machine; a pivoted 
arm rotated by the upward movement of said staic bar; 
a latch moved into the path of said pin by said rotation 
of said pivoted arm, said latch preventing movement 
of the pin far enough io permit the latch stirrup to lock 
the selecting key in opereted position so long as said 
start bar remains in elevated position. 
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John R. Montgomery, Chicago, UL, assignor to Americas 
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7 Claims. (Cl. 101-66) 


This invention relates to machines for selectively 
printing and issuing tickets, and has for its principal 
object the provision of a new and improved machine of 
this type. 

It is a main object of the invention to provide in a 
machine for selectively printing and issuing tickets, mech- 
anism for preventing the jamming of a plurality of tickets 
in the delivery chute of the machine. 

Another object of the invention is to provide in a 
machine for printing and issuing tickets, a mechanism 
for preventing the initiation of a new cycle of operation 
of the machine until a ticket printed in the preceding 
cycle has moved in the delivery chute past the point at 
which jamming of a piurality of tickets in the chute may 
possibly occur. 

Another object of the invention is to provide an anti- 
jamming device which is simple to install and maintain 
in proper working condition. 

Further objects of the invention not specifically men- 
tioned here will be apparent from the description and 
claims which follow, reference beg had to the accom- 
panying drawings in which a preierred embodiment of 
the invention is shown by way of example and in which 

Fig. 1 is a fragmentary view of a ticket machine show- 
ing the anti-jamming device in normal position; 

Fig. 2 is a fragmentary view similar to Fig. 1, showing 
the device in operated position; 

Fig. 3 is a fragmentary view of the machine showing 
the control of the anti-jamming device; and 

Fig. 4 is a partial view of a ticket machine with the 
casing in cross section and showing the environment of 
the invention. 

Machines for severing a ticket from a roll of stock, 
then selectively printing and issuing the ticket of the type 
shown in Patent No. 1,886,626, issued to H. D. Black on 
November 8, 1932, are provided with a delivery chute 
into which the ticket is moved after engaging the printing 
mechanism which impresses the desired indicia upon it. 
In the printing chute the ticket is moved along by a roller 
to a final position where it projects out of the machine 
so as to be available to the customer purchasing it. 

It frequently happens that customers purchase a plu- 
rality of tickets and oftentimes hold their hand over the 
delivery opening of the machine or chute, thus interfer- 
ing with the intended movement of the tickets there- 
through, with the result that a plurality of tickes will be 
jammed in the machine, if it is possible to re-operate the 
machine before a preceding ticket has passed the point 
where jamming is possible. 

Ticket machines of this type are provided with a lever 
which engages the leading edge of a web of paper from 
which the tickets are cut, when that web is properly 
threaded into the machine in readiness for an operation 
of the machine. Should the supply of paper become 
exhausted, this lever moves to a lowered position in which 
mechanisms controlled by it prevent an operation of the 
machine in the manner fully explained in the above 
mentioned Black patent. 
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In Fig. 4 1 have shown a portion of a ticket machine 
of the type shown in Black 1,886,626 to show the environ- 
ment in which the present invention is used. From this 
figure it will be apparent that the web of ticket stock in 
guide 104 is advanced by cam roller 105, a distance equal 
to a ticket, and as 105 finishes advancing the stock, a pin 
108 thereon engages a lever 106 through which a knife 
110 is operated to sever a ticket from the leading portion 
21 of the web. The leading edge of the ticket so severed 
from the web is in engagement with ihe platen and ticket 
lever of the machine when the knife 110 is operated. 

The present invention utilizes this lever, which is 
moved out of its normal position in a reverse direction 
by a ticket in the delivery chute, to prevent the initiation 
of a new cycle of operation until the ticket has passed 
the point of jamming in the chute. 

When a plurality of tickets are jammed in the delivery 
chute, the machine must be opened and the tickets re- 
moved from the chute. This operation is comparatively 
simple if there is but a single ticket in the chute; how- 
ever, when a plurality of tickets are so jammed together, 
these tickets are badly mutilated during the process of 
removing them from the chute. Furthermore, since the 
jamming of the tickets occurs almost immediately after 
the printing operstion, the ink is not dry and will be 
smeared—-oftentimes so badly smeared that it is difficult 
to determine the number printed upon the ticket. The 
jammed tickets obstruct the leading edge of the oncoming 
paper and that paper becomes wadded in the printing 
mechanism and is printed imperfectly, if at all. Since 
duplicate tickets must be issued to replace those jammed 
in the machine, such smearing, imperfect printing and 
mutilation of the tickets is a further definite disadvantage. 
The present invention eliminates both the delay factor 
and the mutilation of the tickets. 

The invention will be best understood by reference to 
the accompanying drawings. Ticket machines of this 
type are provided with a plurality of keys, Fig. 4, one of 
which is depressed to determine the number to be printed 
upon the ticket and to initiate the cycle of operation of 
the machine. The depressing of such a key moves a pin 
1 to ‘he right, as seen in Fig. 1, and with it rotates lever 
2 around its pivot 3 to permit stirrup latch 4 to pass 
unacr the lower edge of the lever 2 and thereby lock the 
key in depressed position. 

Movement of the lever 1 compresses a spring 5 that 
surrounds a start bar 6 which, at its opposite end, ex- 
tends through a slot 7 in a start switch lever 8, shoulder 
6a on bar 6 engaging the lever 8 at the bottom of slot 7, 
as shown in Fig. 1. After pin 1 has moved far enough to 
lock the key in depressed position, the force of spring 5 
overcomes the tension of main spring 9 and the start 
lever 8 is moved clockwise by the longitudinal movement 
of the bar 6 to move main spring 9 into engagement with 
its companion spring 10 and thereby close an electrical 
circuit, not shown, over which the cycle of operation of 
the machine is initiated. 

Mounted upon the side frame of the machine is a 
generally T-shaped latch 11, one arm of which carries 
projections 12 and 13 disposed against the upper and 
lower edges of the bar 6, the bar being capable of sliding 
longitudinally between these members. 

The cycle of operation of the machine thus initiated 
causes the printing mechanism 14 to be rotated in the 
direction indicated by the arrow and mounted upon the 
same shaft as the printing mechanism is a cam 15 which 
carries a pin 16 that engages the bar 6 and elevates that 
bar in preparation to terminating the cycle of operation. 
Shoulder 6a is thus disengaged from the lever 8, as shown 
in Fig. 2. 

Mounte1 adjacent the printing platen 17 of the 
machine is a lever 20 which, when the web of paper 21 
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is properly positioned in readiness for a opera- 
tion, resis against the leading edge 22 of web and 
is positiond as in Fig. 3. As the printing mecha- 
nism moves and the web of paper is moved upwardly, 
lever 20 is rotated in a clockwise direction and held by its 
engagement with the ticket in the delivery chute 23. 
During the cycle of operation of the printing mechanism, 
the web is cut to form a ticket in the manner fully ex- 
plained in the above mentioned Black patent and the new 
leading edge of the web is moved into the position in 
which the web is shown in Fig. 3. 

Mounted upon lever 20 is a rou 25 which extends 
through the side plate of the machine and is located in 
the position shown in full lines in Fig. 1 when the cam 
is in the position shown in Fig. 3. As soon as the ticket 
being printed moves the lever 20 in a clockwise direction, 
rod 25 moves into the position shown in dotted lines 
in Fig. 1 and in full lines in Fig. 2. Rod 25 remains in 
this position until the trailing end of the ticket has passed 
beyond the lever 20. 

Elevation of the rod 6 by the pin 16 into the po ‘tion 
shown in Fig. 2, rotates the latch lever 11 around its 
pivot in a counter-clockwise direction, bringing the pro- 
jecting end of the latch beyond the notch in the pawl 30, 
and spring 31 rotates the pawl around its pivotal mounting 
thereby latching the bar 6 in elevated position, even though 
pin 16 moves out of engagement with the bar and comes 
to rest in the position shown in dotted lines in Fig. 2. 
It will be noted that the elevation of the bar causes the 
tension of spring 9 to rotate the start lever 8 in a counter- 
clockwise direction, the spring moving away from its 
companion spring 10, thereby to open the circuit over 
which the cycle of operation of the machine was initiated. 

At the completion of the cycle, stirrup latch 4 restores, 
permitting the key to restore to normal and pin 1 moves 
to the left, taking with it bar 6 which in normal opera- 
tion of the machine drops back into its lowermost position 
to re-engage shoulder 6a with the start lever 8 in readiness 
to initiate a new cycle of operation of the machine. 

So long as the ticket remains in the delivery chute and 
lever 20 holds rod 25 in elevated position, latch 11 holds 
bar 6 in elevated position. Should a key be re-operated, 
it will be locked in depressed position, bar 6 will move to 
the right as before, however start lever 8 will not be 
operated, and a new cycle of operation will not be 
initiated. The jammed ticket must be removed from the 
delivery chute, and since there is but a single ticket in 
the chute this ordinarily can be done without difficulty and 
the ticket will not be smeared or mutilated, or the feed 
of the oncoming paper interfered with. As soon as the 
ticket is moved past the lever 20, rod 25 restores to its 
normal position and through its engagement with the pro- 
jecting lever of pawl 30 rotates that pawl, thereby to 
permit the latch 11 to restore and drop the bar 6 into 
its normal position. The locked-down key is then released 
manually, thereby to move bar 6 to the left into engage- 
ment with the start lever 8 in readiness for the initiation 
of a new cycle of operation of the machine. 

When the ticket passes through the delivery chute in 
the normal manner, rod 25 will restore before the end 
of the cycle of operation of the machine, latch 11 will 
restore dropping the bar 6 to its lowermost position so 
that when it is moved to the left as the depresesd key 
is restored it will re-engage the start lever 8 in a normal 
manner. 

From the foregoing it will be seen that by latching the 
bar 6 in elevated position during each cycle of operation 
of the machine, and maintaining it so elevated until the 
ticket has passed the danger point in the delivery chute, 
jamming of a plurality of tickets in the chute is definitely 
prevented. 


When the anti-jamming device of the present invention 
is used in conjunction with the device shown in my co- 
pending application (Case 2568), Serial No. 364,165, filed 
June 25, 1953, the keys of the machine cannot be de- 
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pressed to initiate a new cycle of operation of the machine 
until the bar 6 has been returned to its lowermost posi- 
tion. Thus, if a single ticket is jammed in the chute, 
no re-operation of the machine is possible, and, as fre- 
quently happens, such a ticket can be removed from the 
chute without jamming the machine and the ticket seller or 
customer can oftentimes clear the machine without aid. 
This is particularly true when the jamming is caused by 
the customer attempting to hold a plurality of tickets in 
the chute so that he may take them all at one time. 

While I have chosen to show my invention by illus- 
trating and describing a preferred embodiment of it, I 
have done so by way of example only, as there are many 
modifications and adaptations which can be made by one 
skilled in the art within the teachings of the invention. 

Having thus complied with the statutes and shown and 
described a preferred embodiment of my invention, whai 
I consider new and desire to protect by Letters Patent is 
pointed out in the appended claims. 

What is claimed is: 

1. In a machine for printing and issuing selectively 
numbered tickets in which a plurality of keys are de- 
pressable one at a time to select the number to be printed 
on the ticket and to initiate an operation of the machine 
to sever a ticket from a web of stock and print and de- 
liver the same; a device for preventing jamming of tickets 
in the chute through which the tickets are delivered, com- 
prising: a pivoted lever raised to operated position by 
a ticket in said chute, a rod fixed on said lever and raised 
out of normal position by movement of the lever to its 
operated position; a start switch; a start lever for operating 
said switch to close an electrical circuit to initiate an 
operation of the machine; a pin moved as a key is de- 
pressed; a start bar; means connecting said pin to said start 
bar to cause movement of the pin to move the start bar 
longitudinally thereby to operate the start lever to operate 
the switch; a cam rotated during an operation of the 
machine, means on said cam engageable with said start 
bar during rotatior of the cam thereby to elevate said 
start bar out of engagement with said start switch lever; 
a latch; means connecting said latch to said start bar 
whereby elevation of the start bar moves the latch to 
operated position; a pivoted pawl having a lever extending 
into engagement with the rod that is fixed upon the ticket 
engaging lever; spring means for moving said pawl into 
engagement with the latch to hold the latch in operated 
position and the start bar elevated; means for lowering 
said ticket engaging lever as a ticket is moved out of 
engagement therewith, thereby to cause the rod fixed 
thereon to move the pawl out of engagement with the 
latch to permit the iaich and start bar to restore to normal, 
and means for restoring said start bar and latch to normal 
in readiness for another Operation of the machine. 

2. A machine as claimed in claim 1, in which the start- 
ing lever contains a perforation through which the start 
bar slides freely when in elevated position and in which 
the start bar contains a shoulder that engages the starting 
lever when the bar is in lowered position to operate the 
start lever. 

3. A machine as claimed in claim 1, in which the 
means connecting the latch to the start bar includes spaced 
apart pins carried on the latch and disposed above and 
below the start bar between which pins the bar slides 
longitudinally and through which pins the bar raises the 
latch and the latch holds the bar elevated. 

4. A mechanism for preventing the jamming of a plu- 
rality of tickets in the delivery chute of a ticket printing 
and issuing machine, comprising a start switch lever oper- 
able to close an electrical circuit over which the machine 
is operated through a cycle to print and issue a ticket; a 
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in operated position thereby to hold said start bar out of 
engagement with said switch to prevent a reoperation of 
the switch; a lever moved to operated position by a ticket 
in the chute and maintained in operated position so long 
as the ticket remains in the chute; a rod fixed upon and 
actuated by said ticket chute lever; and a lever on said 
pawl through which the pawl is moved out of engagement 
with said latch by said rod as the chute lever restores to 
normal after the ticket is removed from the chute thereby 
releasing the latch; and means for lowering the start bar 
to re-engage the switch lever in readiness to initiate an- 
other cycle of operation of the machine. 

5. The combination with a ticket printing and issuing 
machine in which a selected key is depressed to move a 
start bar longitudinally thereby to operate a start switch 
lever to initiate a cycle of operation of the machine to 
sever a ticket from a roll of stock, print and deliver the 
same; of an anti-jamming device for preventing the jam- 
ming of a plurality of tickets in the delivery chute of 


the machine, comprising: a pivoted lever rotated from a 2 


normal to an operated position by a ticket being delivered 
by the machine; means for raising the start bar out of 
engagement with the start switch lever when the cycle 
of the machine is partially complete; a pivoted latch; 
means connecting said latch to said start bar to cause the 
latch to be raised as the start bar is raised; a pivoted 
pawl; means for moving said pawl into engagement with 
the latch in raised position to hold the latch and start 
bar in raised position; means connecting said pivoted lever 
to said pawl and operable to disengage the pawl from 


6 
the latch as the lever returns to normal when the ticket 
moves out of engagement with it thereby to permit the 
latch and start bar to move out of raised position; and 
means for lowering the start bar and latch to reengage 
the start bar with the start switch lever in readiness to 
initiate another cycle of operation of the machine. 

6. An anti-jamming device as specified in claim 5, in 
which the latch includes an extension disposed alongside 
the start bar, which extension carries a pair of pins, one 
above and one below the start bar, through which pias 
and extension the latch is raised as the start bar is raised. 

7. An anti-jamming device as specified in claim 5, in 
which the pivoted lever, engaged by a ticket, has a rod 
fixed thereon and in which the pawl carries a lever engaged 
by said rod to cause movement of the pivoted lever from 
cperated position to disengage the pawl from the latch. 
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This invention relates to machines for selectively print- 
ing and issuing tickets and has for its principal object the 
provision of a new and improved machine of this kind. 

It is a main object of the invention to provide in a 
machine for selectively printing and issuing tickets a de- 
vice for preventing repeated operations of the machine 
in response to the depressing of a key therein. 

Another object of the invention is to provide a device 
for preventing repeat operations of a select.ve printing 
and issuing ticket machine, notwiihstanding the failure of 
devices in that machine that normally function to bring 
the machine to rest at the end of a cycle of operation. 

Another object of the invention is to provide a device 
for preventing repeat operations of a ticket machine, that 
can be added to an existing machine with a minimum of 
alterations thereof. 

Another object of the invention is to provide a device 
for preventing repeat operations of a ticket machine, that 
can be installed on the machine and maintained in proper 
operating condition at low cost. 

Further objects of the invention not specifically men- 
tioned here will be apparent from the description and 
claims which follow, reference being had to the accom- 
panying drawing in which a preferred embodiment of the 
invention is shown by way of example. 

The single figure of the drawing shows the continuous 
issue interlock, together with a diagrammatic showing of 
the parts of a ticket machine associated with the interlock. 

Machines for selectively printing and issuing tickets 
of the type shown in Patent 1,886,626, issued to Black, 
November 8, 1932, contain a plurality of keys and re- 
sponsive to the depressing of one of those keys the ma- 
chine operates through a cycle thereby to print a ticket 
bearing a number corresponding to the number of the 
depressed key and to issue that ticket. Mechanisms with- 
in the machine function to bring it to rest in its normal 
position at the end of the cycle. 

When such a machine is used in conjunction with a 
totalizator system in which the issuance of the ticket is 
registered in an adding machine corresponding to the de- 
pressed key and also in an adding machine common to 
all keys, depressing of the key effects closing of electrical 
circuits over which these registrations take place, and 
when the registrations are completed an electrical pulse 
is sent back to the ticket machine to set it in motion to 
print and issue the ticket. 

It occasionally happens that through fauits in the elec- 
trical circuits or in the mechanical devices of the ticket 
machine, the machine will repeat and issue several tickets 
only one of which has been registered in the adding ma- 
chines. Obviously such a contingency throws the system 
out of balance since there are a number of unregistered 
tickets issued. It is to the prevention of contingencies of 
this kind that the present invention is particularly con- 
cerned. 

In ticket machines of the type shown in the above 
patent, a start bar is moved longitudinally responsive to 
the depressing of a key thereby to close an electrical cir- 
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cuit over which the registrations of the ticket to be issued 
are made, and also a second bar is moved simultaneously 


.with the start bar to condition the machine for operation. 


Within the machine is an electromagt.et energized by the 
completion of the registrations of the ticket to cause rota- 
tion of a shaft thereby to effect the closing of the circuit to 
the motor of the machine to start that motor which drives 
the machine through its cycle. Attached to this shaft is a 
bell crank, and in order to prevent a repeat operation of 
the machine, notwithstanding the failure of electrical or 
mechanical devices that normally control the machine, I 
have provided a latching means actuated by the longitudi- 
nal movement of the second bar to clear the path of the 
bell crank thereby to permit it to function to start the 
machine. 

During the cycle of the machine, the start bar and sec- 
ond bar are returned to normal, and with them the latch- 
ing means is moved into position to block the movement 
of the bell crank so that at the completion of the cycle, 
when the circuit to the motor is opened by cams driven 
by that motor, it cannot be re-closed until the start bar is 
re-operated to effect the registrations of a ticket. With 
this arrangement, even though there be failures of devices 
normally functioning to bring the machine to rest; it will 
nevertheless be brought to rest at the end of the cycle in 
a positive manner. 

Referring now to the drawing in more detail, the de- 
pressing of a key moves a latch arm 1 in a clockwise 
direction around its pivot thereby moving pin 2 to tension 
a spring 3 which ultimately moves the start bar 4 to the 
right. The manner in which the keys of the machine are 
coupled to arm 1 forms no part of the present invention 
and reference is here made to my co-pending application, 
Serial No. 364,165, filed June 25, 1953, wherein those 
details may be found. A shoulder 5 on start bar 4 en- 
gages the start switch lever 6 and upon movement of the 
start bar to the right operates this lever 6 to close spring 
7 against its make contact 8 thereby to close the circuit 
over which registrations of the ticket to be issued is ef- 
fected. Attached to the start switch lever 6 is a longi- 
tudinally movable bar 9 through the operation of which 
the machine is conditioned for operation in the manner 
pointed out in the above mentioned Black patent. 

Mounted in the end plates of the machine and extend- 
ing therebetween is a shaft 10 to which a bell crank 11 is 
fixed. This bell crank carries a pin 12 which projects 
under switch arm 13 so that movement of the shaft 10 
counterclockwise, as indicated by the arrow, will elevate 
this pin 12 and thereby operate the switch arm 13 to 
close the moter circuit switch 14 in the obvious manner. 
Mounted upc the side plate of the machine is an electro- 
magnet 15 . iving an armature 16 pivotally mounted upon 
the heel p.zce 17 of the magnet. A spring 18 retains 
the amrature 16 in its normal position. Fixed upon the 
shaft 10 is a notched lever 19, the end of which is nor- 
mally held against a stop 20 on the armature 16 by a 
spring 21. 

As soon as registrations of the ticket in the adding ma- 
chines have been completed, magnet 15 is energized pre- 
ferably in the manner pointed out in Patent 2,182,875, 
issued to Levy December 12, 1939, whereupon armature 
16 is drawn down against the core of the magnet and 
stop 20 is moved into registration with the notch in 
lever 19. This permits spring 21 to pull lever 19 to the 
left thereby rotating shaft 10 counterclockwise to close 
the switch 14 as above. The motor being thus started 
drives the machine and rotates cam 22 counterclockwise, 
as indicated by the arrow, thereby to maintain the switch 
arm 13 in its operative position independently of the pin 
12 throughout a cycle of operations of the machine. 

The circuit of magnet 15 is closed but momentarily 
and that magnet soon de-energizes and releases its arma- 


ture 16. During the cycle of operation of the machine, 
lever 19 is rotated in a clockwise direction vy mechanism 
in the machine forming no part of the present invention, 
and spring 18 restores armature 16 to normal thereby 
replacing stop 29 in the path of lever 19 to prevent 
re-operation of that lever until magnet 15 is again 
operated. 

Pivotally mounted upon the end plate of the machine 
is a latch 25 at the lower end of which is a shoulder 26 
that is positioned in the path of pin 12 when the lever 25 
is in its normal position in which it is shown in full lines. 
A spring 27 maintains this lever in normal position. 
Mounted upon the bar 9 is a pin 28 that bears against 
the lever 25 so that when the bar 9 is moved to the right 
as above, latch 2§ will be rotated counterclockwise into 
the position in which it is shown in dotted lines, in which 
position shoulder 26 is moved out of the path of pin 12. 

During the cycle of operation of the machine, rota- 
tion of the cam 22 moves the pin 30 into engagement with 
the start lever 4, thereby elevating that lever to disen- 
gage shoulder 5 from the start switch lever 6, thereby to 
permit the tension of spring 7 to restore the lever 6 to 
its normal position. Bar 9 is thus moved to the left 
permittit:¢ spring 27 to restore latch 25 into the position 
in which it viocks uoward movement of the pin 12. 

In the event of a faulty electrical circuit resulting in 
maintaining magnet 15 cucigized throughout the cycle 
of the machine, or failure of spring 18 to restore the 
armature 16 to normal position, were it not for the 
shoulder 26 on latch 25 locking the upward movement 
of pin 12, spring 21 could re-operate lever 19 and 
thereby initiate a new cycle of operation of the machine, 
notwithstanding that spring 7 would not be re-operated 
into engagement with its make contact 8 and the issuance 
of a second ticket therefore would not be registered in 
the adding machines. Since shoulder 26 blocks the path 
of pin 12 at all times, except when the start bar has moved 
switch arm 6 to close spring 7 against its make contact 
8, latch 25 definitely prevents the issuance of tickets 
which have not been registered in the adding machines. 

The device of the present invention can be installed 
upon existing ticket machines of the aforementioned type 
at low cost and maintained in proper operating condition 
with a minimum of servicing. It definitely prevents re- 
peat operations of the machine and consequently pre- 
vents the issuance of tickets which have not been properly 
registered in the adding machine. 

While I have chosen to illustrate my invention by show- 
ing and describing a preferred embodiment of it, I have 


done so by way of example only, as there are many modi- ' 


fications and adaptations which can be made by one 
skilled in the art within the teachings of the invention. 

Having thus complied with the statutes and shown and 
described a preferred embodiment of my invention, what 
I consider new and desire to have protected by Letters 
Patent is pointed out in the appended claims. 

What is claimed is: 

1. In a machine for selectively printing and issuing 
tickets; a start switch; a bar moved longitudinally to 
operate said start switch to initiate an operation of the 
machine; a shaft; a bell crank fixed on said shaft; a motor 
switch; means for rotating said shaft thereby to move said 
bell crank to close said motor switch; a pivoted latch; 
a shoulder on said latch normally blocking movement 
of said bell crank; and a bar controlled by said start 
switch for moving said latch thereby to move said shoul- 
der out of the path of said bell crank when the start 
switch is in operated position thereby to permit movement 
of the bell crank to close said motor switch. 

2. In a machine for selectively printing and issuing 
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from normal to operated position to initiate a cycle of 
operation of the machine and for maintaining the switch 
closed during a portion of the cycle; a motor switch; 
means for closing said motor switch to operate the ma- 
chine through a cycle; cam means for maintaining said 
motor switch closed independently of said means for 
closing the switch; and Jatch means connected to and 
operated by said start switch for preventing an opera- 
tion of the means for closing the motor switch except 
when the start switch is in its operated position. 

3. In a machine for selectively printing and issuing 
tickets; a start switch; a bar moved longitudinally to 
operate said start switch to initiate an operation of the 
machine; a second bar connected to the start switch and 
moved longitudinally by an operation thereof; a shaft; a 
bell crank upon said shaft; a motor switch; means for 
rotating said shaft thereby to rotate said bell crank to 
operate said motor switch; a pin on said second bar; 
a pivoted latch engaging said pin; a shoulder upon said 
latch normally blocking movement of said bell crank, 
said shoulder be moved out of the path of said bell 
crank by said pin during said longitudinal movement of 
said second bar thereby to permit rotation of the bell 
crank to operate said motor switch. 

4. In a machine for selectively printing and issuing 
tickets; a motor switch; a rotatable shaft; a bell crank 
fixed on said shaft and engaging said motor switch to 
operate the same to closed position as the shaft rotates; a 
notched lever fixed upon said shaft; a spring attached to 
said lever and tensioned to move the lever and thereby 
rotate said shaft; an electromagnet; an armature on said 
magnet; a stop on said armature normally engaging said 
lever to prevent said spring from moving it, said stop 
moving into the notch in the lever upon energization of 
the magnet thereby to permit movement of the lever 
under the influence of said spring; a start switch; means 
for moving said start switch from normal to operated 
position; a latch; a shoulder on said latch normally 
blocking movement of the bell crank to operate said 
motor switch; and a bar connected to and operated by 
said start switch moving to operated position for operat- 
ing said latch to remove said shoulder from blocking posi- 
tion thereby to permit closing the motor switch only when 
said start switch and said electromagnet are simultane- 
ously in operated position. 

5. In a machine for selectively printing and issuing 
tickets; a start switch; a longitudinally movable bar; a 
shoulder on said bar engaging said start switch to cause 
longitudinal movement of the bar to operate the switch 
to initiate an operation of the machine; a motor switch; 
a shaft; a crank arm fixed on said shaft; means for rotat- 
ing said shaft thereby to move said crank arm to close said 
motor switch; cam means for maintaining said motor 
switch closed independently of said crank arm which is 
returned to its normal position during an operation of 
the machine; a pivoted Jatch; a shoulder on said latch 
normally blocking movement of said crank arm in the 
direction te operate said motor switch; means for mov- 
ing said latch shoulder out of blocking position as said 
start switch moves to its operated position; means on said 
cam means for moving the shoulder on said bar out of 
engagement with said start switch during the operation 
of said machine, said start switch restoring to normal 
and said latch shoulder being returned thereby to blocking 
position to prevent further movement of said crank arm 
until said start switch is again >;erated. 
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This invention relates to totalizing systems, 
and has for its principal object the provision of 
@ new and improved system of this kind that is 
cheaper to manufacture and operate and is rapid 

6 8nd more reliable in its operation. 

A totalizer may be defined as a device ar- 
ranged to count and add separately operations of 
each kind performed by several devices of a 
group, and to simultaneously count and add the 

19 total number of operations of all kinds performed 
by the devices of the group and to display said 
sums on suitable indicators. Thus when used 
in connection with a group of ticket.issuing ma- 
chines which are capable of issuing a number of 

16 kinds of tickets, the totalizer through individual 
adding machine counts and displays the number 
of tickets of each kind issued by all of the ticket 
machines in the group and also through ea total 
adding machine counts and displays the total 

20 number of tickets of all kinds issued by all of 
the machines of the group. 

It is an object of the present invention to pro- 
vide a totalizing system associated with the ticket 
issuing machines and arranged to be momen- 

25 tarily connected with the total adding machine 

one at a time and in definite sequence. 

Another object of the invention lies in the pro- 
vision of a collector associated with the total 
adding machine that is normally at rest and is 
started by a preparatory operation of a ticket 
machine to select that machine. 

A further object Hes in establishing a series 
circuit through the total adding machine, col- 
lector, ticket machine and individual adding 
mach'ne over which circuit those mechanisms 
are controlled. 

Still another object of the invention lies in 
the provision of a control for the collector oper- 
ated over the series circuit to stop the collector 
and maintain the circuit closed until the adding 
machines have operated to register the issuance 
of a ticket. 

Still another object lies in the provision of a 
means for acknowledging the registering of a 
preparatory operation of the ticket machine in 
the individual and total adding machines. 

It is a further object to provide for controlling 
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45 


the ticket machine by the acknowledging means ~ 
over the series circuit to initiate a ticket issuing . 


operation of the machine. 

A further object provides for releasing the 
total adding machine, individual adding ma- 
chine and collector immediately upon the initia- 


se tion of the ticket issuing operation of the ticket 


(CL 235—$82) 


machine, to render these devices immediately 
available to other ticket machines. 

Purther objects of the invention not specifi- 
cally enumerated here will be apparent from the 
detailed description and claims which follow, 5 
reference being had to the accompanying draw- 
ings in which a preferred embodiment is shown 
by way of example and in which: 

Pigure 1 is a schematic wiring diagram of 
the total adding machine and associated col- 
lector; and, 

Pigure 2 is a schematic wiring diagram of the 
ticket machines and associated individual adding 
machines. 

In the totalizing system shown in the draw- 
ings, a plurality of ticket machines are arranged 
in a group and each ticket machine is arranged 
to print and issue tickets of various denomina- 
tions or kinds under control of an actuating key 
in the machine. There is provided a separate 
key for each denomination of ticket that the 
machine is adapted to issue, and responsive to 
an operation of a particular key, the machine is 
prepared to issue a ticket of the corresponding 
denomination. The ticket machines per se are 
not of the essence of the present invention as 
there are a number of machines of this type 
available upon the open market which may be 
used in connection with the present invention. 
Patent Numbers 1,886,626 and 1,886,627, issued 
to H. D. Black on November 8, 1932, show one 
form of machine suitable for use in this con- 
nection and reference is here made to these pat- 
ents for the details of construction and opera- 
tion of the machines. 
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with corresponding keys in each of the ticket 
machines of the group and individual thereto 
and are arranged to count and indicate the total 


tively connect it with the ticket machines, one gg 
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2 
at a time and in definite 


type being well known to those skilled in the art. 
Switch (8 is shown arranged to register the units 
digit of the total number of tickets iss 
the group and the banks of contacts over 


A second and similar switch 26 consists of 


While the total adding machine is shown at 
composed of stepping switches, this showing is 
made by way of example only, as it will be readily 
appreciated that relay counting chains or electro- 
magnetically operated mechanical counters may 
be substituted within the teachings of the inven- 


, tion 


Figure 1 also shows a collector 38 which con- 
sists of a wiper 31 and motor magnet 32, which to- 
gether form a stepping switch of the same type as 
stepping switches 1# and 28. The bank of con- 
tacts over which wiper 3! moves is shown to have 
& greater number of contacts than the banks of 
switches (9 and 26. switches of this 


ence. 

A group of 25 ticket machines may be connect- 
to 
each 
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the legend “adding machine ist’ ys”, which is an 
individual adding machine simular to the total 
adding machine and comprising a stepping switch 
68 having wipers 6/ and 62 and a motor magnet 63 
and adapted to register the unit's digit of the total 
number of tickets of a particular denominatiur 
issued by the ticket machines responsive to an 
operation cf the Ist keys thereof, and a second 
stepping switch 60 comprising wipers 6! and 62 
and a motor magnet 63 which is adapted to reg- 
ister the 10’s digit of the numbe 

Immediately below the adding machine com- 

prising stepping switches 60 and 60 is a similar 
adding machine comprising a stepping switch 18 
having wipers 1! and 72 and a motor magnet 13 
and a second stepping switch 80 having wipers 8! 
and 82 and a motor magnet 83, which adding 
machine is associated with the last key of the 
ticket machines and adapted to count the unit’s 
and 10’s digits respectively of the number of 
tickets of the denomination issued by the ticket 
machines responsive to an operation of the last 
key therein. 
It will be understood that additional adding 
machines similar to the above will be provided and 
associated with the intermediate keys of the tick- 
et machines, and that inasmuch as the ticket 
machines may have as many as 40 keys, there 
may be as many as 40 adding machines provided, 
there being one for each key. It will be further 
understood that the adding machines indicated 
in Figure 2 are shown by way of example only 
and that relay counting chains or electro-mag- 
netically operated mecharical counters may be 
substituted within the teachings of the invention, 
and that the devices may be expanded to count 
more than the unit’s and 10's digits shown. 

Each of the adding machines {is provided with 
a high sensitivity control relay, such as the relay 
106 which is associated with the adding machine 
comprising switches 86 and 60. One termina! of 
this relay is connected to a source of electrical 
current, preferably a battery of about 50 volts po- 
tential. Each of the ticket machines contains a 
key 101 which is operable to prepare the machine 
to issue a ticket of the denomination that is to 
be registered by the 1st adding machine and the 
other termina] of relay {00 is multipled to a make 
contact 102 of the key 10! by a multiple conductor 
103. Similarly, the high sensitivity relay 106 of 
the last key adding machine is multipled to a 
make contact 167 of the iast key 106 in each of 
the ticket machines. 

Ticket machine 48 is provided with a low sen- 
sitivity control relay 110 which has a low resist- 
ance starting winding, one terminal of which {is 
multipled to the main springs of each of the keys 
(0t—i06 of the machine by a conductor (11. 
Ticket machine 41 and each of the other ticket 
machines, not shown, are similarly provided with 
@ low sensitivity relay such as {12 which is mul- 
tipled by conductor 113 to the main springs of 
the keys of that machine. 

Throughout the drawings there are shown sev- 
eral batteries to which the several] relays and 
magnets are connected, this arrangement being 
for convenience and simplification. In an actual 
installation of a system embodying the teachings 
of the invention, there will ordinarily be but one 
battery, preferably having its ~- \tive terminal 
grounded. 
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The operation of main spring !61 prepares a cir- 
cuit for relays {10 and 160 which is extended from 
battery through the winding of relay 186, con- 
ductor (03, contact 162, and main spring 161 en- 
gaged there’ ’, conductor (11, through the upper 
winding of relay (10 through the main spring 
and break contact 115 of relay 116, conductor 116, 
to the Ist bank contact of the collector with which 
contact wiper 3/ is assumed to be engaged at the 
moment. The circuit is extended through wiper 
3! and conductor {17 through the winding of high 
sensitivity contro] relay 136 of the total adding 
machine to ground. Relays 100 and 130 are high 
sensitivity relays and have between them suffi- 
cient resistance to limit the current flowing in 
the above traced circuit to such a low value that 
the low sensitivity relay 110 of the ticket machine 
is not operated, but the high sensitivity relays are 
opevated. Relay 120, in addition to being a high 
sensitivity relay, that is one having a relatively 
high ampere-turn strength, is so wound as to be 
high speed in its operation, and when energized 
in series with relays 100 and (10, will operate 
before relay 106. 

The energization of relay 138 closes a circuit 
from ground through main spring {3! and the 
mexke contact engaged thereby, conductor (32, 
through the winding of magnet 13 to battery, 
energizing that magnet preparatory to advanc- 
ing the wipers {0 and {/ one step to register the 
operation of key 101. Emergization of relay 130 
also closes main spring 133 against its make con- 
tact, and energization of motor magnet {3 ex- 
tends a circuit from ground through main spring 
134, resistor 135, main spring 133 and its make 
contact, to the main spring 136 of the acknowl- 
edging telay 131, however. since this relay is not 
yet energized, this circuit extends no further. 
The operation of relay 130 also opens main spring 
138 from its break contact to open a point in the 
circuit of the motor magnet 32 of the collector 30 
to prevent energization of that magnet until 
relay ‘30 is restored. 

The operation of relay 100 in the Ist key add- 
ing machine closes a circuit from ground through 
main spring (40. through the winding of magnet 
63 of stepping device 50 to battery, energizing 
that magnet preparatory to advancing the wipers 
of the switch. The energizstion of magnet 53 
closes a circuit from ground through main spring 
141 and its make contact, through main spring 
142 of relay {90 and its make contact, conductor 
143, through the winding of relay {37 (Pigure 1) 
ta. battery, energizing the relay 1317. The cir- 
cuit that was extended from ground through 
resistor 135 to the main spring 136 of relay 137 
is now extended through the thake contact of 
that main spring to conductor 117 through wiper 
31 and over the previously traced series circuit 
through relays 110 and 100. The resistance of 
resistor 135 is less than the resistance of high 
sensitivity relay (30 with which it is now con- 
nected in parallel, and the current flow in the 
series circuit is increased sufficiently to cause 
low sensitivity relay 110 to be energized. Al- 
though resistor 136 shunts relay 130, the re- 
sistance of the shunt is sufficiently high to per- 
mit enough current to pass through the relay 


winding tc maintain the relay in its operated 
position. 

Relay 116, upon energizing, closes a lockiny cir- 
cuit for itself which may be traced from ground 
through spring (08 and its make contact, con- 
ductor (68, spring (84, and ita make contact, 
through the lower winding (56 cf relay 1(8 to 
battery. Relay {10 also closes a circuit fron 
ground through springs (56, through the motor 
161 to battery, thereby causing the motor to op- 
erate the ticket machine Ww print and issue a 
ticket in the manner explainei no the above 
referred to patents. The operatiin of motor 161 


rotates to cam (52 in uue direction indicated by 


the arrow to move the hi" (63 of the cam into 
engagement with the push rod {22 and to move 
that push rod and the latching lever 128 to the 
right, Figure 2, against the tension of springs 
(21. This releases the key 101 to permit it to 
restore and thereby restore the ticket machine 
to morma! and in readiness for a subsequent 
operation. 

The energization of relez ‘'6 opens spring 115 
from its break contact, thereby to open the series 
circuit through relays (00, 118 and (38 before 
the operation of the ticket machine has been 
completed and the circuit opened by the restora- 
tion of key 104. Relay (00 falls back immedi- 
ately and opens springs 1409, thereby to break the 
circuit of magnet 83 to permit that magnet to 
de-energize and advance wipers §! and §2 one 
step. De-energization of relay 100 opens springs 
142 to break the previously traced circuit of relay 

9% permit that relay to restore to normal. 

vergization of relay 130 opens the circuit of 
»oagnet 13 at springs 13! to permit that magnet 
to restore to normal and advance wipers !{/ and 
12 one step, and at springs 138, closes a point 
in the circuit of magnet 3% to prepare that n ag- 
net for operation, as will presently appear. 

As shown in the drawings, the contacts en- 
gaged by wiper (1! of the stepping switch 1/0 are 
connected to indicating devices shown as circles 
containing the legends “0-9” and a circuit is 
closed from ground through the wiper to battery 
through the indicating device. The indicating 
device may be lamps provided with suitable caps 
bearing the legends, or may be any other pre- 
ferred type of indicating device, such as for 
example, an indicator of the type shown in the 
Patent 1,967,887 issued to Johnston on July 24, 
1934. Normally the units and 10’s indicating 
devices both indicate zero and when the step- 


18 


ping switch 10 is moved one step, as above ex- <i 


plained, the zero indication will be erased by the 
movement of wiper !! from its normal to its 1st 
position contact and indication of 1 will be sub- 
stituted. Successive operations of the stepping 
switches move the wiper {{ to successively op- 
erate the indicators until incicator 9 is illumi- 
nated, at which time a parallel circuit is closed 
from ground through wiper {!, conductor 25. 
through the winding of motor magnet 23 of step- 
ping switch 20 to battery, to energize that mag- 
net preparatory to advancing wipers 21 and 22 
one step. When the circuit of magnet (3 o! step- 
ping switch (6 is again broken, wiper {{ moves 
off of number §$ contact and back into engage- 
ment with the number 0 contact, thereby break- 
ing the circuit of magnet 23 which de-energizes 
and advances wiper 22 frou its © contact into 
its number 1 contact and the total adding ma- 
chine thus indicates 10. 

In Pigure 1, I have shown a multipied connec- 
tion from number § lamp in the 10's indicator 
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leading to # legend “i. 100’s counter’, which way 
be provided to enable the totel adding machine 
to register a larger number of tickets. The 100’s 
counter {s a duplicate of the 10's counter and 
connected in the same way, and has been omitte 
from the drawings tc avoid an unnecessary com- 
plication thereof. 

In the adding machine associated with the Ist 
key, the 10th contact of the bank cagaged hy 
wiper 6f {s co:.uected by conductor 64 to th. 
winding of motor mugnet 63 of the 10’s comi'er 
so that that megr«' will be operni:) as wiper 
82 moves from ity number 9 to its ( porition and 
10’s legend indicutions are brow! uy ia the 
same manner as previously expl\'r::. 

In the foregoing cycle of opers.. ou, it was as- 
sumed that the wiper 3{ was standing in en- 
gagement with the contact leading to the ticket 
machine that was operated. The collector has 
no normal position and when at rest, remains in 
the position last used so such an operation may 
frequently occur. However, in a majority of in- 
stances, the wiper 3! will not be associated with 
the ticket machine in which is operated a key 
such as key {6 and consequently the collector 
must be stepped to bring it into engagement with 
that ticket machine. 

To this end, each of the keys 100—(66 in each 
of the ticket machines is provided with a second 
set of contacts, insulated from the first, and com- 
prising a main spring (08 and associated make 
contact. All of the main springs 108 of one 
ticket machine are multinied together to a con- 
ductor 160, which extends through normally 
closed spring contacts (6{ that are controlled by 
the control relay {16 of the inachine. A start 
wire (62 is multipled into each of the ticket ma- 
chines as indicated at 163, Figure 2, so that clos- 
ing of any one of the keys in any one of the 
ticket machines will complete « circuit from 
ground through the springs (08, conductor (66, 
contacts 161, conductor 162, through the winding 
of start relay 164 to battery, energizing this relay. 
A circuit may be then traced from ground 
through the normally closed contacts {38 con- 
trolles vy reiay 13@, through spring i668 and its 
make contact, through normally closed contact 

* egntrolleé by motor magnet 32, through the 

‘ug of the motor magnet 32 to battery. 

set $2 is energized over this circuit and pre- 
é + to advance wiper 31 of the collector one 
sv..,, aDZ opens its own circuit by opening springs 
166. whereupon the magnet de-energizes to ad- 
vance the wipers. De-energization of magnet 32 
again closes the circuit just traced and the oper- 
ation is repeated, the mag.et operating buzzer 
like to rapidly advance wiper 3{. When the 
wiper comes into engagement with the contact 
leading to the relay of the ticket machine in 
which the key was operated, such as for example, 
the contact to which conductor {16 is connected, 
tue series circuit through relay (38, relay (18, 
and relay 10@ is coripleted as before. Relay (30, 
as previously exylained, is a high speed relay 
and will operate more rapidly than the motor 
magnet 32 and consequently will open the circuit 
of the magnet, by opening springs 138, before the 
magnet has had time to egain energize. As & 
result of this operation the collector is stopped 
when it becomes associated with a ticket ma- 
chine in which there is a depressed key and the 
cycle of operation hereinbefore explained is ef- 
fected. 

The operation of the last ticket machine of the 


76 group is identical with the hereinbefore described 
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190 is prepared through conductor (63, conductor 
378 through the make contact and main spring 
of the key (64 in the last ticket machine, con- 
ductor 118, the upper winding of relay (12, nor- 
mally closed contact 171 controlled by that relay, 
conductor 172, which terminates upon the last 


{11 to ground through the relay {38 as before. 

An operation of key (06 in the ist ticket ma- 
chine to prepare that machine to issue a ticket 
of the last denomination prepares a circuit for 
the control relay (98 of the last individual add- 
ing machine which extends from battery through 
the winding of that relay, conductor 180, through 
the make contact \é/ and main spring (06 asso- 
ciated therewith, conductor {{!1, thence over the 
previously traced circuit through relays {16 and 
430. An operation of the key {06 in the last 
ticket machine extends a similar circuit from 
conductor i8@ through make contact {07 and 
main spring 106 of the last ticket machine, con- 
ductor 118, the upper winding of relay (12, and 
thence through the previously traced circuit to 
the winding of relay (30. 

From the foregoing it will be apparent that an 
operation of a key ia any one of the ticket ma- 
chines, to prepare that ticket machine to issue a 
ticket of a particular denomination, prepares a 
circuit extending to the individual adding ma- 
chine in which the tickets of that denomination 
are registered. The depressing of the key also 
closes a starting circuit by which the normally 
at rest collector is started to search out and find 
the t'«ket machine containing the depressed key. 
When such selection is made, a series circuit is 
extended through a control relay in a total add- 
ing machine, a control relay in the ticket ma- 
chine, and a contro! relay in the individual add- 
ing machine, over which circuit the respective 
devices are actuated. The collector is stopped 
to maintain the connection so long as the same 
is needed. The operation of the control relay 
and motor magnet of the counting mechanism in 
the individual adding machine prepares a circuit 
for operating the ticket machine. The opera- 
tion of the control relay and magnet of the 
counting mechanism in the total adding machine 
completes te circuit for operating the control 
relay in the ticket machine. Thus it will be seen 
that a ticket cannot be issued until its issuance 
is registered in the individual adding machine 
for the selected denomination of ticket and in the 
total adding machine. 

Immediately upon operation of the control 
relay of the ticket machine, the circuit th sugh 
the control relays is broken to render the total 
adding machine, collector and individual adding 
machine immediately available to other ticket 
machines. The energization of this control relay 
also causes an operation of the ticket machine 
which is released only after it has been com- 
pletely operated and the ticket issued therefrom. 

Thus it will be seen that I have provided a to- 
talizing system that possesses many advantages. 
It is simple in its construction and reliable in its 
operation, each step of the operation being de- 
pendent upon the successful completion of 4 
previous step. 

In order to reset the equipment back into the 
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tion 
from ground through the multipled 
the 


net 23, to battery, to operate that magnet buzzer 
fashion to advance wipers 2/1 and 22 until wiper 
21 engages contact 187 which is not included 
in the multiple. 

A similar re-set key 200 is associated with the 
group of individual adding machines associated 
with the ticket machines and, when closed, ex- 
tends a circuit over conductor 20! to the multi- 
pled bank contacts of switch 6@ engaged by wiper 
$1, also to the multipled bank contacts of switch 
89 engaged by wiper 6!, and also over conductor 
202 to the multipled contacts of the switch 10 
engaged by wiper 72 and the multipled contacts 
of switch 8@ engaged by wiper 8!, and also to 
similar banks in each of the stepping switches 


‘of the group. The motor magnets of the respec- 


tive stepping switches are operated in a buzzer 
like manner over this circuit to bring their re- 
spective wipers into normal position. 

While I have chosen to show my invention by 
illustrating and describing a preferred embodi- 
ment of it used in connection with a ticket is- 
suing machine, I have done so by way of ex- 
ample only as the system may be used in other 
connections within the teachings of the inven- 
tion. Purther, the specific instrumentalities of 
the embodiment shown by way of example may 
be modified by one skilled in the art within the 
teachings of the invention. 

Having thus complied with the statutes and 
shown and described a preferred embodiment 
of my invention what I consider new and desire 
to have protected by Letters Patent is pointed 
out in the appended claims. 

What is claimed is: 

1. The combination with a plurality of elec- 
trical devices operable together in combinations 
cf three, of contro] means therefor comprising a 
high sensitivity relay in each of two devices of 
the combination, a low sensitivity relay in the 
third device of the combination, means for es- 
tablishing a series circuit through the three re- 
lays, means for energizing said circuit to operate 
the high sensitivity relays thereover to control 
the associated devices, means for shunting one 
of said high sensitivity relays to increase the 
current flow in said circuit and thereby operate 
the low sensitivity relay, and means including 
contacts opened by the low sensitivity relay for 
breaking said series circuit. 

2. The combination of a plurality of electri- 
cally controlled machines, a plurality of elec- 


trically controlled individual adding machines, 
@ relay in each of said machines and individual 
adding machines means in each machine oper- 
able to temporarily directly connect one of the 
individual adding machines therewith, a total 
adding machine, a control relay therein, a col- 
lector, a start relay therein, means operated by 
said direct connecting means for energizing said 
start relay, means responsive to the energization 
of said start relay for operating said collector 
to temporarily connect together the total adding 
machine to the operated machine and individual 
adding machine, means for operating the control 
relays in said connected devices, and means re- 
sponsive to the operation of said relays for 
breaking the connection between said devices. 
3. The combination with a plurality of elec- 
trical devices grouped in three groups and op- 
erable together in combinations of three, one 
device from each group, of control means there- 
for comprising a high sensitivity relay in each 
of two devices of the combination, a low sensi- 
tivity relay in the third device of the combina- 
tion, operation initiating means in the devices 
of one group operable to connect together a de- 
vice in each of two of the groups, a collector as- 
sociated with the third group, means responsive 
to an operation of said operation initiating 


means for operating said collector to complete’ 


said combination by establishing a series circuit 
through the three relays thereof, means for en- 
ergizing said circuit to operate the high sensi- 
tivity relays thereover to contro] the associated 
devices, means in one of said devices for in- 
creasing the energization of said circuit and 
thereby operate the low sensitivity relay, and 
means operated by the low sensitivity relay for 
breaking said circuit. 

4. In a totalizing system, a group of ticket 
machines, a plurality of keys in each machine, 
a@ plurality of individual adding machines cor- 
responding in number to the number of said 
keys, a control relay in each adding machine, 
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circuit means directly and permanently con- © 


necting each control relay to the corresponding 
key in each of said ticket machines, a relay in 
each ticket machine, circuit means connecting 
one terminal of each relay to all the keys of that 
machine, a total adding machine, a relay therein, 
@ collector, circuit means including said col- 
lector for establishing a circuit from said total 
adding machine to the other terminalis of said 
ticket machine relays one at a time in definite 
sequence and arranged to establish a series cir - 
cuit through said relays, means for energizing 
said relays over said circuit, means controlled 
by said total adding machine relay for maintain- 
ing said circuit closed, and means controlled by 
the ticket machine relay for opening said circuit. 

5. In a totalizing system, a plurality of ticket 
issuing machines, a plurality of actuating keys 
in each machine, each key having a main spring 
and a make contact closed together when the 
key is depressed, a relay in each machine, cir- 
cuit means connecting one terminal of said re- 
lay to each of said main springs, a plurality of 
individual adding machines corresponding in 
number to the number of said keys, a relay in 
each adding machine, circuit means connecting 
each one of said relays to a said make contact 
of the corresponding key in each one of said 
ticket machines, a total adding machine, a relay 
therein, means for connecting one terminal of 
said latter relay to the free terminals of said 
relays in said ticket machines one at a time end 
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adding 
chine, a control relay and a magnet in said 


@ start relay in said collector, 

ticket machine controlled by said 
extending means for closing a circuit for 
relay, means controlled by said start 
operating said collector to select said 
and to extend said circuit through 
adding machine control relay to ener- 


relay, means controlled by said total add- 
machine relay for stopping said collector 
tain said circuit closed, an acknowledging 
& circuit for said relay closed jointiy by 
dividual adding machine relay and mag- 

operated position, means controlled by 
acknowledging relay for shunting a ground- 
resistance around said total adding machine 
to operate said ticket machine relay over 
it, and means controlled by said ticket 
relay for’opening said circuit. 

8. a totalizer system, a total adding ma- 
chine, a ticket machine, an individual adding 
machine, a relay in each of said machines, means 
for establishing a circuit through said relays in 
series, means for operating the total adding 
machine relay and the individual adding ma- 
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ing the ticket machine relay over said series cir- 
cuit, means actuated by said ticket machine 
relay for opening said series circuit, and means 
controlled by said ticket machine relay for op- 
erating said ticket machine. 
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This invention relates to totalizing systems and 
has for its principal object the provision of a 
new and improved system of this kind which is 
cheaper to build and maintain and is more rapid 


6 and more certain in its operation. 


In a totalizing system of the kind to which 
this invention refers, there is provided an elec- 
trical device that is adapted to be momentarily 
connected to any one of a plurality of machines, 
through a collector and also there is provided a 
plurality of electrical devices adapted to be con- 
nected with the said one of said machines simul- 
taneously with said first device by means inde- 
pendent of said collector, the two devices and 
machines being controlled over the connection 
thus formed in an inter-related operation. 

The present invention relates particularly to 
the collector for systems of this kind and pro- 
vides as a main object a direct acting collector 
‘operating to connect the device with a selected 
machine without performing a searching opera- 
tion, 

It is a further object of the invention to pro- 
vide a direct acting collector that is locked in 
connecting position until the devices and ma- 
chine have performed certain operations which 
effect a release of the coliector. 

Another object of the invention provides a di- 
rect acting collector arranged to connect the elec- 
trical device to the machines one at a time in 
definite sequential order in the event of a simul- 
taneous operation of two or more of the machines. 

Still another object of the invention provides 
a direct acting collector equipped to restore itself 
to a normal position after each single operation 
and after the last one of a plurality of operations 
simultaneously initiated. 

Purther objects of the invention not specifically 
mentioned here will be apparent to one skilled 
in the art from the detailed description and 
claims which follow, reference being had to the 
accompanying drawings in which a preferred em- 
bodiment of the invention is shown by way of 
example and in which: 

Figure 1 is a schematic wiring diagram of a 
collector and its associated electrical device; and, 


present invention refers are frequently used in 
connection with ticket machines that have a plu 


thereto one at a time by the actuation of a key 
therein and arranged to count the total number 
of tickets, of the denomination corresponding to 
the key, issued by the machine. The system also 
includes a total adding machine adapted to be 5 
connected to any one of the ticket machines by 
a collector and to count the total number of tick- 
ets of all kinds issued by the machines. In an 
installation of this kind twenty-five or m.~e tick- 
et machines may be grouped together in one 10 
group and be made available fo the total adding 
machine by the collector, and each machine may 
have as many as 40 keys in which case there will 
be provided 40 individual adding machines 
adapted to be associated with a corresponding 15 
key of each of the ticket machines independently 
of the collector. 

Referring now to the drawings more in detail, 
we have shown a collector indicated generally at 
(@ and comprising a plurality of relays including 20 
a pair of rela}. ‘or each ticket machine with 
which the collector is adapted to establish a con- 
nection. Figure 1 also shows & total adding ma- 
chine indicated generally at 20 and comprising 
a stepping switch, indicator means and associ- os 
ated control relays. 

Figure 2 shows a ticket machine 30 bearing the 
legend, “First ticket machine in group”, and a 
second and similar ticket machine 48, bearing the 
legend “Last ticket machine in group”. Figure 2 3p 
also shows an individual aciding machine 50, bear- 
ing the legend, “Counting device first key”, and 
also shows a second individual adding machine 
Pe bearing the legend, “Counting device last 

y”. 

te Susan 10nd 2 hereen tems” 
of batteries, as is the custom in schematic wir- 
ing diagrams. In an installation of the system, 
there will be but one battery ordinarily. prefer- 
ably of about 50 volts potential and having its 
positive pole grounded. If desired, the ticket 
machines may be operated from commercial cur- 
rent of about 110 volts potential, although the 
battery connection shown may well be used. 

As shown in the drawings, the total adding ma- 
chine. includes a stepping switch consisting of 
magnet 21, that is arranged to drive wipers 22 and 
23 over their respective banks of contacts, and 
a second stepping switch consisting of magnet 
24 that is arranged to drive wipers 26 and 26 over 50 
their respective banks of contacts. Stepping 
switches of this type are well-known to those 
skilled in the art and preferably are arranged so 
that the wipers are advanced upon de-energiza- 
tion of the magnet, 65 
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Switches’ 88 and 66 in the individual adding 
machines are of similar construction, switch 60 
comprising a magnet 6! which is arranged todrive 
wipers 62 and 63 over their respective banks of 
contacts pon de-energization. Switch 60 com- 
prises a magnet 61 which is arranged to drive 
wipers 62 and 63 over their respective banks of 
contacts. While stepping switches are shown, 
it will be appreciated by one skilled in the art that 
other counting means may be substituted within 
the teachings of the invention, such as, for ex- 
ample, a relay counting chain or a magnetically 
operated mechanical counting device. 

The ticket machines 30 and 40 form no essen- 
tial part of the present invention and are shown 
as examples of machines with which the coilector 
may be conveniently used. The ticket machines 
per se are shown and described in Patents 
1,886,626 and 1,886,627, issued to H. D. Black on 
November 8, 1932, to which patents reference is 
here made for the details of construction and 
operation of the machines, 

That part of ticket machine.389 which pertains 
to the present invention consists of a control re- 
lay 31 having a low sensitivity winding and a 
locking winding 32. The machine is equipped 
with a plurality of keys consisting of main 
springs 33, 34, 35 and 36 and associated make 
contacts. A latching lever 37 is arranged to 
engage each one of the main springs 33 to 36 
inclusive of the keys to hold it in operated posi- 
tion so that when once depressed, the key will 
remain locked until released by a subsequent 
operation of the machine, as will presently ap- 
pear. The operation of the keys prepares the 
machine to issue a ticket of corresponding de- 
nomination, in the manner described in the fore- 
going patents, and initiates the operation of the 
device of the present invention in the following 
manner. 

Assume that the first key 33 in ticket machine 
30 is depressed to prepare that machine to issue 
a ticket of the number 1 denomination. Asso- 
ciated with and insulated from the key 33 is a 
main spring 100, which when operated into en- 
gagement with its grounded make contact, cioses 
a circuit from the main spring over conductor 
{01 through the normally closed contacts 162 
controlled by relay 31, conductor (03, through 
the winding of start relay (04 of the collector to 
battery, and relay {04 operates over this circuit. 
Relay (04, at springs 112, closes a circuit which 
may be traced from ground through the nor- 
mally closed contact 111, controlled by relay 116, 
through springs (2, conductor (13, through 
normally closed contacts 114, normally closed 
contacts 115, conductor 116, normally closed con- 
tacts 117, normally closed contacts 118, through 
spring {19 of relay 104 and its make contact, 
through the winding of relay 120 to battery. Re- 
lay 120 operates over this circuit and locks itself 
in operated position over a circuit which may be 
traced from ground at normally closed contacts 
121, over the chain circuit through normally 
closed contacts 122 and 123, through the make 
contact of and main spring 124, through the 
winding of relay {20 to battery. 

The operation of relay (20 closes spr igs 128 
without effect at this time. Relay 120 also closes 
springs (26, which operate to separate normally 
closed contacts 118 to break the previously traced 
circuit to spring 119, without effect at the mo- 
ment for the reason that relay (20 is locked in 
operated position over a separate circuit. The 
operation of relay (20 closes main spring (217 
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against its make contact to establish a connec- 
tion between the total adding machine 20 and 
the first ticket machine 30. 

The connection between the wtal adding ma- 
chine and ticket machine may be traced from 
ground through relay 110, conductor 138, through 
spring {27 and its make contact, conductor 131, 
through the normally closed contacts 132 con- 
trolled by relay 31 of the ticket machine 30, 
through to the upper winding of relay 31, con- 
ductor 133, through key 33 and its make contact, 
conductor 134, through the winding of control 
relay 136 of the stepping switch 50 to battery. 

Relay (10 is a high sensitivity relay wound so 
as to have low inductance and as a consequence 
operates at high speed. As previously explained, 
the upper winding of relay 3! is a low sensitivity 
winding. Relay 135 is a high sensitivity relay 
wound to have an inductance greater than the 
inductance of relay #10. The current flowing 
into the above traced circuit through relays 110, 
31 and 136, is sufficient to operate relays 110 and 
138 but is insufficient to operate low sensitivity 
relay 31. 

Relay {10 upon operating opens normally 
closed contacts {{! to remove ground from the 
chain extending through normally closed con- 
tacts 114, 118, 117 and (18 of the collector device, 
thereby to lock the collector against further oper- 
ation at this time. 

The operation of relay {10 operates the total 
adding machine in the following manner. At 
springs (40, relay (10 cioses a circuit from ground 
through magnet 2! to battery, and the magnet 
operates to prepare to advance wipers 22 and 23 
one step. With the total adding machine in the 
normal position in which it is shown in the draw- 
ings, a circuit may be traced in ground from wiper 
22 through the zero indicating device at battery 
to actuate that device to indicate zero. The indi- 
cating devices, 10 in number and designated by 
numbers 0 to 9 inclusive, may be lamps provided 
with caps containing the numbers or may be any 
other of the preferred type of visual indicating 
devices. Upon subsequent de-energization of 
magnet 21, wipers 22 and 23 will be moved one 
step from their normal positions, and the circitit 
just traced to the zero indicating device will be 
broken and a circuit will be closed to the num- 
ber 1 indicating device in lieu thereof. The in- 
dicator is thus caused to indicate number 1. 
Successive operations of the magnet steps the 
wiper 22 over its bank to light the indicators in 
consecutive order until the indicator 9 is ener- 
gized, at which iime, a parallel circuit may be 
traced from the ground through the number 9 
contact engaged by wiper 22 through the winding 
of magnet 24 to battery, and magnet 24 is oper- 
ated over this circuit preparatory to advancing 
wipers 25 end 26 one step. Thus when magnet 
21 is again de-energized to extinguish the num- 
ber 9 indicator, and to reoperate the number 0 
indicator, magnet 24 will be simultaneously de- 
energized and wipers 25 and 26 advance to cause 
wiper 24 to de-energize the zero indicator and 
energize the number 1 indicator in lieu thereof, 
so that the totalizer indicating device will indi- 
cate “10”. Three indicators are shown connected 
to the bank engaged by wiper 25, but it will be 
understood that ten indicators will be provided 
and that they will be connected in the same man- 
ner as in the units indicator. 

Relay 110, upon energizing, closes springs 142 
and magnet 2! upon energizing closes springs 
(43 to extend a circuit from ground through 
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those springs and the resistor 144 to the spring 
148 of acknowledging relay 146. The circuit ex- 
teuds no farther at the moment for the reason 
that the acknowledging relay is not operated. 

In the individual adding machine 58, Figure 2, 
the operation of relay 135 over the above traced 
circuit, closes springs 160, thereby to close a cir- 
cuit through magnet 8! to operate that magnet 
preparatory to advancing wipers 62 and 53. 
Wiper $2 in its normal position cioses a circuit 
through the zero indicator of the first key indi- 
vidual adding machine, which is the same as 
the total adding machine and need not be ex- 
plained further h¢rein. To avoid an unnecessary 
complication of the drawings, but 3 indicators are 
shcewn connected to the bank of contacts engaged 
by wiper $2, but it is to be understood that 10 in- 
dicators will be used and will be connected in 
the manner shown in Figure 1. The operation 


20 of magnet 6! closes springs (8! to extend a cir- 


cuit from ground through this spring, through 
spring (62, which are closed by relay 138, over a 
conductor (83, through the winding of acknowl- 
edging relay 146 to battery, and relay 146 op- 


25 erates over this circuit. 


The operation of relay {46 extends the pre- 
viously traced circuit to ground through resistor 
134 to spring 138 to conductor 130, and thence 
over the previously traced circuit extending thru 


30 the upper winding of relay 31 and relay (36 in 


series. The resistance of resistor 144 is less than 
the resistance of relay 110, and the closing of 
the above circuit in shunt of relay 110 increases 
the current flowing through the winding of low 
sensitivity relay 31, causing that relay to op- 
erate. 

Relay 3! upon operating, locks itself over a 
circuit extending from the grounded start con- 
ductor (01, through springs {54 and the lower 
winding 32 of the relay to battery. Relay 3! 
opens normally closed contacts 132, thereby to 
break the previously traced circuit for relays 110 
and 135 to permit thoserelaystode-energize. Re- 
lay 31 opens normally closed contacts 102 to re- 
move ground from start conductor !03, thereby to 
cause start relay {04 to de-energize. Relay 31 
closes spring 188 against its make contact to com- 
plete a circuit from ground through the motor 156 
of the ticket machine to battery to operate that 
motor. The operation of the motor (56 causes 
the ticket machine to print and deliver a ticket 
of the denomination corresponding to key 33 in 
the manner set forth in the above mentioned pat- 
ents, and rotates cam {67 in the direction indi- 
cated by the arrow to cause the hill of that cam 
to engage the push rod 158 and to move that rod 
to the right, Figure 2. Push rod (68 moves 
laiching lever 37 to the right against the ten- 
sion of springs 28 and releases key 33 to permit 
it and spring 100 controlled thereby to restore 
to their respective normal positions. Restoration 
of spring 100 removes ground from the locking 
conductor (01 thereby to break the circuit of 
locking wind 32 of relay 3!, to permit that relay 
to de-energize and open the circuit of the motor 
156 to stop the motor. 

The de-energization of relay 135 operates the 
associated stepping switch causing it to complete 
the operation of counting the issuance of the 
ticket corresponding to key 33. The de-energiza- 
tion of relay (46 is without effect at this time. 

The de-energization of relay 1/10 breaks the 
circuit of magnet 2! to permit the magnet to 
de-energize, and as explained above, to advance 
the switch wipers. The de~-energization of relay 


{16 also re-closes spring {!{ against its break 
contact, thereby to extend a circuit to the col- 
lector for the purpose of restoring the collector 
to normal, it being assumed at the moment that 
no other keys in any of the ticket machines are 
operated. 

A circuit may now be traced from ground 
through normally closed contacts (11 through 
spring {25 and its make contact, conductor 113, 
over the previously traced chain through con- 
tacts {14 and 115, conductor (16, contact 1/1T, 
through spring {26 and its make contact and 
thence through a chain of normally closed con- 
tacts extending through spring ¢68, conductor 
161, spring 162, through the winding of release 
relay 163 to the battery. Relay 163 operates over 
this circuit and at springs {64, closes a locking 
circuit for itself which may be traced from 
ground through spring (65 and its break contact, 
spring (64, through winding of relay 163 to bat- 
tery. The operation of relay 163 moves spring 
121 from its break contact thereby to break the 
previously traced locking circuit over which relay 
124 is maintained, to permit that relay to re- 
store. Spring 121 moves into engagement with its 
make contact and closes a circuit from ground — 
through the upper winding of relay (66 to bat- 
tery, to operate relay (66. Relay | ° upon op- 
erating, opens contacts {14 to break the above 
mentioned chain circuit, and at spring (66, locks 
itself and breaks the locking circuit of relay 
163. 

As soon as relay {120 has restored and relay 
163 has restored, a circuit may be traced from 
ground through spring {2! and its break contact, 
over the previously traced chain circuit through 
normally closed contacts 122 and 123, through 
normally closed contacts 167 controlled by spring 
124 of relay 120, conductor 168, through spring 
169 of relay 166 and its make contact, through 
the lower winding of relay (66 to battery. Relay 
166 is differentially wound and when both wind- 
ings are energized, the flux set up by one wind- 
ing opposes the flux set up by the other winding 
and the relay restores to normal. 

Restoration of relay 166 closes contacts 114 to 
close the chain circuit in readiness for the next 
operation. 

From the foregoing it will be seen that the op- 
eration of a key in one of the ticket machines as- 
sociates an individual adding machine with that 
ticket machine and closes a starting circuit to 
a start relay in the collector that is individual .to 
the ticket machine, to preselect that particular 
machine, and prepares an operating circuit that 
extends through the total adding machine, ticket 
machine and individual adding machine, in 
series. The collector is operated to complete this 
circuit without performing a selecting or hunt- 
ing operation, and is locked in operated position 
to maintain that circuit closed so long as the 
same is needed. The individual and total adding 
machines are each operated to fointly contro! 
the ticket machine to initiate an operation there- 
of, and the ticket machine operates to restore the 
total adding machine to normal and to initiate 
the restoration of the collector to normal. The 
collector operates to restore itself i? there are no 
other ticket machine keys depressed at the 
moment. 

Assume now that key 33 in ticket machine 30 
is depressed to initiate the operations herein- 
above described and that simultaneously key 36 
in ticket machine 40 is depressed. Associated 


with key 36 is a spring 170 which upon being 7, 


A558 


4a 
operated, closes a circuit from ground to start 
conductor (1! through spring 172 and its break 
contact, conductor !173, through the winding of 
start relay (14 to battery, over which circuit start 
5 relay 114 is operated. Spring 36 upon being ac- 
tuated prepares a point in a series circuit through 
relay (86 of the last key individual adding ma- 
chine, conductor {81, conductor {82 through the 
upper winding of relay (83, springs (84, con- 
op Guster 108 to tho make contact engaged by spring 
186 of collector relay 181, but since the collector 
relay is not yet energized this circuit is not com- 
pleted. 


Start relays 104 and (74 being simultancously 
15 energized, the previously traced circuit from 
ground at contacts {ii through the normally 
closed contacts, controlled by the collector relays 
to the main spring 119 of start relays 104 is not 
interrupted by the operation of relay 1174, and 
go collector relay (20 is operated as before, and 
the hereinabove described operations are com- 
pleted. Upon the de-energization of relay (10 
responsive to the operation of relay (3! as ex- 
plained above,.a circuit may now be traced for 
25 relay {87 as follows: ground at springs (II, 
through spring (25 and its make contact, and 
thence over the previously traced circuit to nor- 
mally closed contacts 111, thence through spring 
126 and its make contact, spring {60 and its 
30 break contact, conductor (61, spring 162 and its 
make contact, through the winding of relay {87 
to battery. Relay {87 operates over this circuit 
and closes springs 186 to extend the above traced 
circuit of relays {80 and {83 through conductor 
130 and the winding of relay {10 to ground, there- 
by to establish the series circuit through those 
relays, to operate those relays in a manner iden- 
tical to the previously explained operation of 
relays (10, 31 and (38. Relay 187 closes springs 
188 which are in multiple with springs {89 on 
the start relay 74. Relay (87 also operates 
spring 190 which serves to break the previously 
traced chain circuit by opening normally closed 
contacts (15 and to close a substitute circuit to 
the reset relay 163. At springs 181, relay (87 
locks itself to ground at spring (21 and its break 
contact, and by opening normally closed contacts 
422, breaks the previously traced locking circuit 
for reiay 120 to permit that relay to restore. 

Relay #10 is operated over the series circuits 
through spring {86 to remove ground from the 
chain circuit and is subsequently restored to re- 
apply ground thereto, with the result that the 
circuit of reset relay 163 is completed as before 
except that it is now extended through spring 
190 and its make contact, whereupon relay 163 
operates to operate relay 166 and reset the chain 
as before, 

Upon the operation of relay (817 and subsequent 
restoration of ground to the chain by restoration 
of relay (10 reset relays 163 and (66 are operated 
even though other start relays in the chain may 
be operated at the moment. Thus it will be seen 
that in the case of a simultaneous operation of 
two or more start relays in the collector the start 
relay associated with the lowest number ticket 
machine of the group will be operated first, after 
which each other ticket machine will be picked 
up in consecutive order, and when the last ticket 
machine of the group is operated the reset mech- 
anism is actuated to restore the collector to nor- 
mal so that subsequent operations of the ticket 
Sn na AER Se SENS SRS eameeeENe 
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lines to indicate that the chain may be expanded 

to include other relays. As shown, relays 104 
and (28 are associated with the first ticket ma- 
chine of the group, relays 174 and i817 are as- 
sociated with the last ticket machine in the group, 5 
and relays 200 and 20! are associated with an 
intermediate ticket machine, not shown. The 
number of ticket machines that can be handled 

by the collector device is virtually unlimited since 
the insertion of another ticket machine merely 19 
Means the insertion of a few more contacts in 
the chain circuits through the device, and the 
number of ticket machines that can be grouped 
together is limited only by the capacity of the 
total adding machine to handle them and not 5 
by the capacity of the collector. 

By the foregoing it will be seen that the col- 
lector restores itself to normal automatically if 
no additional ticket machines are to be picked 
up, the ticket machines restore themselves to 
normal automatically and in order to restore the 
total adding machine to normal, there is provided 
a key 202 which upon being closed, closes a cir- 
cuit from ground to the contacts of the bank 
over which wiper 23 of the stepping switch 20 
passes, closing the circuit through that wiper 
and spring 203 throvgh the winding of magnet 21 
to battery. The magnet energizes over this cir- 
cuit to open springs 203 to break its own circuit, 
deenergize and advance the wipers. The magnet 
operates in a buzzer-like fashion until normal 
Position contact 204 is engaged by wiper 23 at 
which time the circuit of the magnet remains 
open since this contact is not connected in the 
multiple with the other contacts. Key 202 also 
closes a similar circuit from ground to a bank of 
switch wiper 26 through normally closed contacts 
206 controlled by the motor magnet 24 of that 
switch through the winding of that magnet to 
battery, and that magnet is operated in a buzzer- 
like manner to restore that switch to its normal 
Position. 

In the individual adding machine a similar re- 
storing circuit is provided and consists of a re- 
storing key 208 which upon being closed, grounds 
the contacts of switch 58 over which wiper 53 
passes and then contacts of the bank of switch 
6A over which wiper 63 passes. The circuit is ex- 
tended through spring 209 through switch 50 
through the winding of magnet thereof to op- 
erate that magnet in buzzer-like fashion to re- 
store switch to normal. The ground picked up 
by wiper 63 is extended over the circuits through 
contacts 210 through magnet 6! to operate that 
magnet in buzzer-like manner to restore switch 
60 to its normal position, 

Having thus complied with the statutes and 
shown and described our invention by illustrating 
a preferred embodiment of it, what we consider 
new and desire to have protected by Letters 
Patent is pointed out in appended claims. 

What is claimed is: 

1. In a collector comprising a plurality of start 
relays and collector relays one of each for each 
device with which the collector is adapted to ® 
make connection, means for operating said re- 
lays in preferential order in the event of simul- 
tanecusly initiated operations, comprising a 
chain circuit extending through contacts on said 
collector relays in one direction and then through 
contacts on said start relays in a reverse direc- 
tion, means controlled by said collector relays 
for shunting a part of said chain, means includ- 
ing a second chain circuit extending through 
contacts on said collector relays in said reverse 75 
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of relays with one relay of each pair 

to be energized over a chain circuit se- 
controlled by the other relay of the pair, 

of a reset means comprising a relay normally 


at 


relay to restore said relay and said collector 
to normal. 

1. The combination with a group of electrical 
machines, of an electrical device adapted to be 
connected to said machines one at a time, a relay 
in said device operable to effect an operation 
thereof, a collector, a plurality of start relays in 
said collector one for each of said machines, a 
plurality of switching relays in said collector one 
for each of said machines, a connection between 
said device relay and a contact on each of said 
switching relays, co-operating contacts on said 
switching relays each connected to the corre- 
sponding machine, a chain circuit controlled 
jointly by said start and switching relays, means 
on said device relay for applying potential to 
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machines, a plurality of keys in each machine 
operable to control the machine, a total adding 
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ing machine adapted to be connected to said 


mal position occupied by said collector when not 
in use, means in the collector operated respon- 


adding machine and the preselected ticket ma- 
chine, means for locking the collector.to main- 
tain said connection, meaus controlled jointly 
by the ticket machine, total adding machine and 


for operation, an electrical device, a collector con- 
nected to said device and having a normal po- 
sition occupied when not in use, said collector 


chine for operating the start relay associated 
with that machine, a release relay in said col- 
lector, a normally open chain circuit extending 
from said release relay through contacts on said 
start relays in one order and thence through 
contacts on said collector relays in a reverse 
order, means including contacts closed by the 
operations of said start relays for closing said 
chain circuit, said collector relays being operated 
over said chain circuit to move the collector from 
normal in one step over intervening non-pre- 
pared machines to the first prepared machine 
to establish a connection therewith and then to 
break that connection by moving in one step over 
intervening non-prepared machines to the next 
higher prepared machine to establish a connec- 
tion therewith, and means for operating said 
release relay to return said collector to normal 
after a connection has been established to the 
highest order prepared machine. 


OSCAR C. LEVY. 
ARTHUR J. JOHNSTON. 
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My invention relates to totalizers and more 
particularly to such apparatus for totalling the 
value of tickets for example, issued from a num- 
ber of ticket dispensing machines of differing 
denominations. 

In systems of the type to which my invention 
pertains, a plurality of ticket dispensing machines 
of differing denominations are provided, each 
machine having a plurality of numbered actu- 
ating keys but adapted to issue tickets of a sin- 
gle denomination only and relating to a par- 
ticular class. It is very desirable in such sys- 
tem, to know at any instant, the total value of all 
tickets of a particular class, which have been 
issued through the actuation of keys of a particu- 
lar number in a group of machines representing 
a certain class, also the total value of all tickets 
of a particular class regardless of key numbers. 

A ticket dispensing machine of the type re- 


ferred to and capable of use in the system of the 2 


present invention, is disclosed in and covered 
by Patents No. 1,732,078, 1,732,079, 1,733,716, 
1,815,534, 1,862,446, 1,886,626, 1,886,627, 1,886,769, 
1,900,092, 1,994,030, 2,020,594, 2,046,742, 2,115,760, 
2,210,729. 

Prior art systems for this purpose utilize total- 
izers in which stepping relays play a major part in 
thé perrormuance thereof. It has beeri found that 
in such systems, the rapidity of totalizing has 
for its limiting factor, the speed with which such 
relays can be made to function. 

The ultimate to be hoped for in a totalizing 
system is that the information must be recorded 
within the shortest expected time interval be- 


tween successive depressions of keys on any ma- 35 


chine, and regardless of the number of such ma- 
chines in use in the system. Since the demand 
on a machine at times may be so great that the 
shortest expected time interval will be measured 
by the maximum speed with which an operator 
cam successively depress the keys of a machine, 
circuits depending for their operation on stepping 
relays cannot function quickly enough to meet 
such possible demand upon them. 

Among the objects of my invention are: 

(1) To provide a novel and improved totalizer 
system employing no stepping relay circuits; 

(2) To provide a novel and improved totalizer 
system in which the human element is a speed 
limiting factor in its operation, whereby an op- 
erator cannot possibly exceed the ability of the 
system to keep up with him; 

(3) To provide a novel and improved totalizer 
system of reduced size and weight as compared 
to prior systems; 


30 
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55 


(4) To provide a novel and improved system 
of great simplicity and ruggedness, and one 
which readily lends itself to servicing if and when 
necessary. ; 

Additional objects of my invention will be 
brought out in the following description of a pre- 
ferred embodiment of the same, taken in con- 
junction with the accompanying drawings where- 
in— 

Figure 1 is a block diagram of the system of 
my invention; 

Figure 2 is a schematic showing of the scan- 
ning and impulse generating apparatus embodied 
in my system; 

Figure 3 is an electronic decade counter circuit 
forming part of the system combination; 

Figure 4 is a view illustrating the manner of 
totalizing the information transmitted to a plu- 
rality of decade counters, when all pulses are of 
unit value; 

Figure 5 is a corresponding view when cer- 
tain of the pulses have a value of ten. 

Referring to Figure 1 of the drawings for a 
broad view of the system embodying my inven- 
tion, it will be noted that the machines are di- 
vided into groups, each group representing a 
particular class such as Class A, Class B, ... etc., 
and comprising a number of machines of differ- 
ing denominations, designated as D2, D6, ... etc., 
with enough machines of any one denomination 
sufficient to handle the anticipated demand for 
tickets of such denomination. 

Each machine is capable of being actuated into 
operation through the depression of any one of 
a plurality of numbered keys 3 with which such 
machine is provided. The depression of any one 
of such keys will cause the machine to issue a 
ticket but, regardless of which key is depressed, 
the denomination of the ticket will be the same 
and will correspond with the denominational 
value of the machine from which the ticket is 
dispensed. 

To evaluate all the tickets of a particular class 
dispensed by the corresponding keys of the vari- 
ous machines of such class, a counter for all 
the corresponding numbered keys of each group 
is provided, whereby the depression of any one 
or more of similarly numbered keys in a group 
will condition their associated machines for the 
transmission of information to the counter, Thus 
the counter which is associated with the num- 
ber one keys of one class group, for example, will 
receive information by way of those machines 
of this group in which the number one keys have 
been depressed. By scanning ali the machines in 
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3 
sequence, the information may be transmitted to 
associated counters and recorded. 

The depression of a key merely conditions its 
associated machine for the transmission of in- 
formation to the pertinent counter. The source 
of information is a pulse generator which trans- 
mits through each machine so conditioned, pulses 
corresponding to the denomination of such ma- 
chine. In this manner, the pertinent counter will 
record the denominational value of the ticket 
issued from such machine. 

For a detailed description of a preferred em- 
bodiment of my invention, reference will be made 
to the Figures 2 and 3 of my drawings wherein 
only machines of one class group are depicted, 
and for purposes of further simplification, only 
one machine of each denomination is considered 
in such group. 

The machine may be of any conventionz! type 
of ticket dispensing machine having a plurality 
of numbered keys, each capable of conditioning 
the machine for printing and dispensing a ticket 
of the denontination assigned to such machine. 
Such machine, after being conditioned by the de- 
pression of tiie key, is preferably one which is 
caused to operate through a time cycle within 
which cycle, the ticket is printed and the key re- 
set. For totalizing purposes, each key of a ma- 
chine is individually connected in circuit to a 
separate counter designated in the drawings as 
key ! counter, key 2 counter, ... etc., with which 
it is to be associated, and upon being depressed, 
makes contact with a contact bar § for the dura- 
tion of the operating cycle of the machine, that is 
until the key is reset following the printing and 
dispensing of the ticket. 

The key {, key 2,.. . etc. counters of a par- 
ticular class are in turn coupled to a totalizer, 
designated in the drawings as Class A totalizer, 
Class B totalizer, ... etc. 

In conjunction with the above, I have provided 
@® scanning and pulse generating apparatus 7 
capable of sequentially scanning all machines 
within the brief period of a machine operating 
cycle, and transmitting the desired information to 
the pertinent counter apparatus; and in cooper- 
ation therewith the counter apparatus must be 
capable of recording such information during such 
brief scanning cycle. 

Where the type of machine employed is one op- 
erating on a time cycle of operation, as is as- 
sumed to be the case here, synchronization of 
operation of all machines in proper time relation- 
ship with the scanning and pulse generating ap- 
Paratus is essential toward full realization of the 
results desired. 

The particular scanning and pulse generating 
apparatus illustrated by me (Figure 2) comprises 
a@ plurality of stationary pulse commutators 9, 
(1, (3, 15, .. . etc. in alignment about a shaft 
{7 driven by a motor 19 and carrying a cor- 
responding brush 2{, 23, 28, 27, . . . etc. for each 
commutator. 

Each pulse commutator for simplicity of de- 
sign and construction, is preferably associated 


. with the machines of a particular denomination 


only, regardless of class represented thereby, and 
is made up of a number of segments 29 of in- 
sulation material in accordance with the ex- 
pected number of machines of such denomina- 
tion to be incorporated in the system. Each of 
the insulating segments carries radial contacts 
31 representing the denominaiicnal value of the 
associated machines, such contacts being con- 
nected in parallel to the contact bar $ of such 
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4 
machine. Thus the pulse commutator 9, which 
may for example, be associated with machines 
of a denominational value of two, may have 
a large number of insulation segments, with each 
segment carrying two contacts. 

The second pulse commutator fi, which may 
be associated with machines of a denominational 
value of five, for example, will in all probability 
have a lesser number of insulation segments, but 
each segmeent in this instance will have five 
contacts connected in parallel to the contact bar 
of an associated machine. 

Likewise, with the remaining pulse commu- 
tators of higher denominational value, each seg- 
ment of insulation may be provided with a num- 
ber of conte ts in accordance with such de- 
nominational value, such contacts being con- 
nected in parallel to their associated machine, 
though it will later be shown how the number 
of these contacts may be reduced to a single 
contact per segment in machines of a denomi- 
national value of ten, and correspondingly re- 
duced for machines based on multiples thereof. 

For each revolution of the motor shaft !7, each 
brush will simultaneousiy wipe all contacts on 
its associated commutator, but since this would 
produce overlapping pulses in the system, it be- 
comes necessary to transmit such pulses in timed 
sequence, and for this purpose, I provide a tim- 
ing commutator 33 associated with an inde- 
pendent shaft 35, such commutator having as 
many conductive segments 37 as there are pulse 
commutators. A connection from each conduc- 
tive segment to a different one of the pulse com- 
mutator brushes assures sequential connection 
of each pulse commutator in the system, where- 
by overlapping of pulses is definitely avoided. 

The timing commutator shaft is driven from 
the pulse commutator shaft through a reduction 
gear 38, the ratio of reduction being equal to 
the number of segments in the timing commu- 
tator. 

A brush 4/ on the timing commutator shaft 
is connected to one side of a power source 43, 
the other side of which may be connected 
through ground 45 or wire connection to the 
various counters, to complete circuits th:reto as 
will subsequently be discussed in greater detail. 

It will be apparent from the above, that the 
pulse commutators, while they are in continuous 
rotation, will be connected in circuit sequentially 
due to the sequential application of power to 
each of the segments of the timing commutator. 

It must be borne in mind, that while the timing 
commutator runs at a slower speed than the 
pulse commutators, it is this timing commutator 
which determines the cyclic scanning period. 
Since it is this period which should be shorter 
than any expected time interval between succes- 
sive depressions of the keys of any one machine, 
then the timing commutator must execute each 
rotation within such period. 

As previously indicated, corresponding keys 
of machines representing a particular class are 
connected to the same decade counter whereby 
all impulses transmitted by reason of the depres- 
sion of these keys will reach this particular 
counter. 

One form of such counter, capable of handling 
the maximum possible nu-;ber of pulses in the 
short cycle time under consideration, as would 
be represented by the simultaneous depression 
of all like numbered keys in the machine rep- 
resenting a particular class, is that illustrated 
by me in the drawings. This counter has been 
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5 
based on « trigger circuit known in the art as 
the Eccles-Jordan trigger circuit. Such trigger 
circuit is described on pages 353-356 of Theory 
and Application of Electronic Tubes, second edi- 
tion by Herbert J. Rich. 

Briefly such trigger circuit, in the form illus- 
trated in the drawings, comprises a pair of 
triodes 417 and 498 with the filaments 51! connected 
together to a supply source B+ and the plates 
53 connected to a point of higher positive poten- 
tial on the same power supply source through 
load resistors 58. The grids §7 of the tubes are 
connected to the ground connection 45 through 
resistors 59. 

A characteristic of such circuit, lies in the fact 
that each grid, also, is connected to the anode 
the other triode through a coupling resistor 61. 
When so connected, a slight unbalance in the cur- 
rent flow through one tube, if in the direction of 
increase for example, wiil increase the voltage 
drop in the coupling resistor to the grid of the 
other tube, making such gricl more negative and 
thus decreasing the current flow in such other 
tube, This in turn decreases the bias on the first 
triode, resulting in a further increase of current 
therethrough. The action ‘s cumulative and so 
one plate current rises while tne other falls to 
zero. 

The initial slight unbalance necessary to cause 
such operation may be realized by the application 
of a pulse across a resistor 63 in the common 
ground lead connection to the grids for example. 
In the particular system under consideration, such 
pulse will be one of those developed by the pulse 
commutators previously described. This is ac- 
complished by parallel connections from the upper 
end of the resistor to the pertinent keys. The 
lower end of the resistor being grounded, the 
circuit is complete through the power source to 
the timing commutator. 

The counter illustrated is made up of a num- 
ber of stages, each of which embodies one of 
such aforementioned trigger circuits, to which has 
been added a signal device 65 such as a neon 
lamp between the plate and filament of the 
triode 49. 

The first four stages are coupled to represent 
the units designation of the counter, while the 
next four stages are similarly coupled to register 
the tens designation, etc. To do this, each stage 
is capacitively coupled to the succeeding stage 
by a condenser 69 connected between one of the 
grids of the preceding stage and the common con- 
nection of the two grids of the following stage. 
Along with this, a condenser T! is connected be- 
tween a point on the load resistor of the first 
stage tube 49 and the grid of the corresponding 
tube of the fourth stage, while another con- 
denser 13 is connected between the grid of the 
second stage tube 47 and the load resistor of 
the corresponding tube of the fourth stage. 

When so coupled, the four stages in the units 
group may be assigned number values of 1, 2, and 
8 respectively, and these values enable one to 
register any number from one to nine inclusive 
through the use of the lamps associated with the 
various stages. Thus, the first pulse will light 
, the lamp in the first stage. The second pulse 
will extinguish this lamp and light the lamp in 
stage number two, which has the value two. 
The third pulse will reestaviish lamp number one 
without extinguishing the lamp number two, 
thereby totaling to a value three. The fourth 
pulse will extinguish lamps of value one and two 
and light the lamp of the third stage which has 


6 
been assigned the value four. The next pulse will 
light the lamp having the value one without 
extinguishing the lamp of value four, thereby 
totaling five. 

Upon receipt of pulse number six, the lamp of 
value one will go out while the lamp of value two 
will go on, leaving lamp of value four burning, 
thereby designating a total of six. The next pulse 
wil] light lamp of value one without extinguish- 
ing the lamps of values two and four, thus total- 
ing seven. The eighth pulse will cause the lamp 
of value eight to light and all the others in the 
group to be extinguished. The next incoming 
pulse will add the lamp of value one to give a 
total of nine. 

Upon receipt of the tenth pulse, the presence 
of condensers 1! and 173 wil] reset the units group 
by extinguishing lights one and cight, and the 
first lamp of the second i:r-p will go on. If the 
lamps of the second group are assigned values 
ten times those of the corresponding lamps in the 
first group, and those of the succeeding groups, 
values ten times those of the preceding group, 
the ability of the counter to total pulses may be 
extended to any desired limit. 

To assure synchronous operation of the ma- 
chines, a single contact fixed commutator 15 is 
associated with the timing commutator shaft on 
which an associated brush 17 is mounted. The 
single contact 19 covers an arc of approximately 
ten degrees and serves momentarily to close a 
circuit through a motor starting solenoid 81, once 
every cycle of operation of the scanning and 
pulse generating apparatus. 

Each conventional machine of the type con- 
sidered in connection with the present disclosure, 
includes a holding circuit or mechanism which 
continues the machine functioning for its com- 
plete cycle of operation, once such machine has 
been energized by the motor starting solenoid 
circuit. Such holding circuit or mechanism is 
not part of the present invention except to the 
extent of the time relationship which it bears 
to the scanning cycle of the system. 

For efficient synchronizing purposes, a brief 
period of quiescence should prevail between suc- 
cessive functioning periods of the machines to 
enable all machines to get set for their next cycle 
of operation. The timing and pulse commutators 
are each accordingly provided with a segment 83 
of insulation occupying corresponding angular 
positions thereon just in advance of the contact 
19 of the synchronizing commutator, in point of 
time, whereby all scanning and pulse circuits 


. will be open and maintained so during the brief 


time interval consumed by the passage of the 
various brushes over these segments. 

It might be in order at this time to stress the 
shortness of the periods involved in the afore- 
mentioned operation of my improved system. 
Assuming an operator, at times, can punch out 
two tickets a second, this means that the cycle 
period of the system as measured by a complete 
rotatfon of the timing commutator must be with- 
in one-half second, and the actual totalizing 
period per cycle will be still shorter by an amount 
as measured by the aforementioned quiescent 
period, which may be of the order of one seventy- 
fifth of a second. 

It is apparent from the above description of 
my system, that the same will fulfil) the objects 
of my invention. It is a relatively simple mat- 
ter through the utilization of my commutator 
arrangement, to physically scan the machines 
and transmit the necessary pulses within the brief 
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cycle time allotted, and the cooperation there- 
with of an electronic counter as illustrated and 
described, permits of the recording or totaling 
of transmitted pulses practically instantaneously. 

As indicated in Figure 1, it is not only de- 
sirable in a system of the type described, to evalu- 
ate the tickets dispensed by correspondingly 
numbered keys of a particular class, but also to 
evaluate all of the tickets dispensed from all of 
the machines of such class and record the same 
on a counter 85 which may for convenience be 
termed a totalizer. This I am able to accomplish 
in a very simple and effective manner by asso- 
ciating with each counter, an electron tube 87, 
preferably one of the thyratron type, with the 
grid 8§ thereof connected to the pulse circuit, 
whereby the same electrical pulses transmitted 
to a particular counter will be impressed upon 
the grid of such tube for triggering the same. 
By connecting the plates 9/ of all such thyratrons 
in parallel and feeding the output from such de- 
vices to the units division of the totalizer assigned 
to that particular class, all the counters of that 
class will be totalled. It is understood of course 
that each class group of counters will be simi- 
larly totalled. 

While I have disclosed one embodiment of my 
invention in detail, the same is subject to modi- 
fication and alteration without departing from 
the underlying principles thereof. 

As one possiblity, the timing commutator and 
pulse commutator may be combined into a single 
commutator having sufficient segments of insula- 
tion to accommodate the total number of ma- 
chines in the system. In this case, each segment 
will carry the proper number of contacts for the 
machine to which those contacts are connected. 
The time of each brush revolution will in this 
case be within the desired cycle time. 

The pulse commutators might well be formed 
of a complete ring of insulation with the radial 
contacts inserted at properly spaced points. The 
term “segments” as previously utilized in describ- 
ing these commutators should therefore be given 
sufficiently broad interpretation to cover this lat- 
ter construction, which may be considered as 
comprising phantom segments or sections. 

In lieu of the commutator construction previ- 
ously described, a plurality of coils may be utilized 
for connection to the various counters, the pulses 
being induced therein by the rotation of an elec- 
tro-magnet past such coils. 

Also in the way of further possible modifica- 
tions, the pulse commutator segments pertinent 
to machines of a value of ten or multiples thereof, 
need have but one-tenth the number of contacts 
previously indicated. However, when this re- 
duced in number, the keys of these machines 
must be connected directly to the pertinent tens 
section of the counters, instead of running the 
pulses from these machines through the units 
counters, as previously described. 

When, however, certain of these pulses have a 
value of ten in accordance with the foredbing 
modification, the unit pulses will be totalized in 
the same manner as previously described in con- 
nection with Figure 4, but as illustrated in Fig- 
ure 5, the pulses having a value ten, must be 
totalized independentiy by way of a similar ar- 
rangement of thyratrons, whose grids are con- 
nected to that portion of the pulse circuits lead- 
ing to the tens sections of the various counters. 
The output of such arrangement will then lead 
directly into the tens section of the totalizer for 
the particular class being totalled. 
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Likewise, should the system be enlarged to the 
point where certain of the pulses may be given 
a value of a hundred, then a third set of thyra- 
trons for assembling these pulses from hundreds 
division of the various counters in a particular 
class and feeding the same into the hundreds 
section of the totalizer for such class, will be re- 
q' ired. 

\ithough the plates of the various thyratrons 
of any particular arrangement are connected in 
parallel, no confusion in the matter of register- 
ing pulses can result since the pulses applied to 
the grids of such tubes are time spaced from each 
other due to the commutator pulsing apparatus 
previously described. 

In addition to or in lieu of the lamps utilized 
in the counters, relays 95 may be added in the 
plate circuits of the same tubes, and these relays 
will be assigned the same values as the lamps with 
which they may be associated. By cooperating 
these relays in accordance with their values, sig- 
nals may be actuated which require no interpre- 
tation. 

Corresponding impedances 97 will be added in 
the plate circuits of the companion tubes to main- 
tain circuit symmetry. 

Accordingly, while I have described one form 
of my invention in considerable detail, I do not 
desire to be limited in my protection thereto ex- 
cept as may be necessitated by the appended 
claims. 

I claim: 

1. In a totalizing system, involving a plurality 
of ticket dispensing machines, each of the type 
adapted to issue tickets of a predetermined de- 
nomination only and having a plurality of selec- 
tively actuable keys representing different items, 
for operating such machines to issue tickets 
therefrom, and registering means assigned in 
common to keys of said machines corresponding 
to identical items; means for transmitting to 
such registering means through each machine 
having an actuated key, a number of pulses, the 
total number of pulses resulting from a single 
key actuation having a value corresponding to 
the denomination of a ticket dispensed by actua- 
tion of such key, said pulse transmitting means 
including a commutator of a plurality of sections 
of insulation with each section having a plural- 
ity of contacts therein indicative of a ticket 
denomination, and means parallel connecting 
the contacts of each section to a different one of 
said machines in accordance with the denomi- 
nation of the ticket issued by each such machine. 

2. In a totalizing system, involving a plurality 
of ticket dispensing machines, each of the type 
adapted to issue tickets of a predetermined de- 
nomination only and having a plurality of selec- 
tively actuable keys representing different items, 
for operating such machines to issue tickets 
therefrom, and an electronic registering means 
assigned in common to keys of said machines 
corresponding to identical items; means for 
transmitting to such registering means through 
each machine having an actuated key, a number 
of pulses, the total number of pulses resulting 
from a single key actuation having a value cor- 
responding to the denomination of such machine, 
said pulse transmitting means including a com- 
mutator of a plurality of sections of insulation 
with each section having a plurality of contacts 
therein indicative of a ticket denomination, and 
means parallel connecting the contacts of each 
section to a different one of said machines in 
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accordance with the denomination of the ticket 
issued by each such machine. 

3. In a totalizing system, involving a plurality 
of ticket dispensing machines, each of the type 
adapted to issue tickets of a predetermined de- 
nomination only and having a plurality of selec- 
tively actuable keys representing different items, 
for operating such machines to issue tickets 
therefrom, and an electronic registering means 
assigned in common to keys of said machines 
corresponding to identical items; means for 
cyclicly scanning said machines in sequence and 
during such scanning, transmitting to such 
registering means through each machine having 
an actuated key, a number of pulses, the total 
number of pulses resulting from a single key 
actuation having a value corresponding to the 
denomination of such machine, said scanning 
and pulse transmitting means including a com- 
mutator of a plurality of sections of insulation 
with each section having a plurality of contacts 
therein indicative of a ticket denomination, and 
means parallel connecting the contacts of each 
section to a different one of said machines in 
accordance with the denomination of the ticket 
issued by each such machine. 

4. In a totalizing system, involving a plurality 
of ticket dispensing machines, each of the type 
adapted to issue tickets of a predetermined de- 
nomination only and having a plurality of selec- 
tively actuable keys representing different items, 
for operating such machines, and an electronic 
registering means assigned in common to keys 
of said machines corresponding to identical 
items; means for cyclicly scanning said machines 
in sequence and during such scanning, transmit- 
ting to such registering means through each 
machine having an actuated key, a number of 
pulses, the total number of pulses resulting from 
a single key actuation having a value corre- 
sponding to the denomination of such machine, 
said scanning and pulse transmitting means in- 
cluding a stationary cylindrical commutator of 
a plurality of sections of insulation and a brush 
rotatably mounted within the same, each sec- 
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tion having a plurality of radial contacts therein, 
and means parallel connecting the contacts of 
each section to a differen’; one of said machines 
in accordance with the denomination of the 
ticket issued by each such machine. 

5. In a totalizing system involving a plurality 
of ticket dispensing machines, each of the type 
adapted to issue tickets of a predetermined de- 
nomination only and having a plurality of selec- 
tively actuable keys representing different items, 
for operating such machines to issue tickets 
therefrom, and registering means assigned in 
common to keys of said machines correspond- 
ing to identical items; means for transmitting 
to such registering means through each machine 
having an actuated key, a number of pulses, the 
total number of pulses resulting from a single 
key actuation having a value corresponding to 
the denomination of a ticket dispensed by actua- 
tion of such key, said pulse transzaitting means 
including a commutator of a plurality of sec- 
tions, each section having a fixed number of 
pulse generating elements indicative of a ticket 
denomination, and means parallel connecting 
the pulse generating elements of each section 
to a different one of said machines in accordance 
with the denomination of the ticket issued by 
each such machine. 

MICHAEL R. KLEIN. 
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1 

This invention relates to totalisator system 
adding machines and has for its principal object 
the provision of a new and improved device of 
this kind. 

It is a main object of the invention to provide 
an adding machine capable of registering a plu- 
rality of values simultaneously, accurately and 
rapidly, and to transfer values from one digit to 
the next higher as the sums accumulated in the 
machine necessitate such transfers. 

Another object of the invention is to provide an 
adding machine register that is controllable oveT— 
e-plurality of chanriels to receive and register in- 
éOmine-values; arranged to momentarily render 
one-of-satd-channeis inoperative during the trans- 


fer oY values out or the reg 
“AWOTMeY ObIeCt of the invention is to provide 


an improved fundamental circuit for controlling 
a totalisator system over which circuit values are 
simultaneously registered in two, interconnected 
adding machines with greater speed and accuracy, 
which machines, at the completion of said regis- 
trations, jointly control a ticket machine which 
prints and issues a tick-t corresponding to the 
value registered. 

Further objects of the invention not specifically 
mentioned here will be apparent from the detailed 
description and claims which follow, reference be- 
~ing had to the accompanying drawings in which 


a preferred embodiment of the invention is shown ; 


by way of example and in which: 

Pig. 1 is a diagrammatic layout of the system 
employing the invention and showing particularly 
the fundamental control circuit; 


Fig. 2 is a schematic diagram showing par- - 


ticularly the units register and control therefor; 

Fig. 3 is a schematic diagram showing par- 
ticularly the tens register and control therefor; 

Fig. 4 is a schematic diagram showing par- 
ticularly the fifties, the hundreds, and the thou- 
sands registers and controls therefor; 

Fig. 5 is a schematic diagram of the units in- 
dicator and circuits controlling the same; 

Fig. 6 is a schematic diagram of the tens indi- 
cator control circuits; and 

Fig. 7 is a diagrammatic view of an indicator 
panel showing the numbers of the lamps therein. 

The totalisators, such as are employed to regis- 
ter wagers at a race track, for example, must >e 
capable of operating at very high speed; how- 
ever, the speed must not be achieved at the ex- 
pense of accuracy. In accordance with the teach~ 
ings of the present invention, in order to achieve 
higher speeds without sacrificing accuracy, the 
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receiving and registering a plurality of wagers or 
other sales transactions simultaneously. Thus, 
in one example, the adding machines employed at 
@ race track are equipped to handle three inde- 
pendent channels over which two-dollar ticket 
sales are controlled, and in addition are equipped 
with one five-dollar channel, one ten-dollar chan- 
nel, one fifty-dollar channel, and one one-hun- 
dred-dollar channel, so that each of the adding 
machines is capable of accepting seven transac- 
tions simultaneously. 

As will be readily apparent to one skilled in the 
art, this feeding into the adding machine of 
numerous simultaneous transactions of various 
denominations necessitates an accurate transfer 
system whereby values of a lower denomination, 
units for example, are transferred to the tens 
digit section of the machine when the values ac- 
cumulated in the unit section equal ten. This 
transfer must be made at high speed and fre- 
quently will have to be made simultaneously with 
the registering of transactions originating in the 
tens digit section of the machine. 

One of the objects of the present invention is 
to improve upon register and transfer circuits so 
that the speed can be increased without sacri- 
ficing accuracy. 

As will be seen in Fig. 1, which is a typical in- 
stallation of the type to which the instant in- 
vention refers, a total adding machine (00 is con- 
nected to the searching end of a collecting device 
101, as is diagrammatically illustrated by con- 
nections leading to the wipers 102. While a step- 
ping switch type of collector is illustrated, it is 
shown by way of example only, as other types of 
collector devices, such far example the all-relay 
collector shown in Patent #2,179,698 issued to 
Levy and Johnston November 14, 1939, may be 
substituted if desired. Whatever the collector de- 
vice may be, it searches over a plurality of ticket- 
issuing machines illustrated at 103, wherein the 
first machine in the group is shown. 

Within the ticket machine are a plurality of 
keys 104, one for each runner upon which the 
machine is designed to issue tickets, which keys 
are depressed to select the particular runner. De- 
pressing the key extends the circuit to an indi- 
vidual runner adding machine 105 preparatory to 
closing a basic circuit over which the sale of the 
ticket is registered in both the total and individual 
runner adding machines, and after which the 
ticket machine is operated to print and issue the 
ticket. 

The particular type of ticket machine used is 


adding machines employed are «uch capable of 65 not of the essence of the present invention and 
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there are suitable machines available on the open 
market, For example, ticket printing and issuing 
machines of the type shown in Patents #1,886,626 
and #1,886,627, issued to H. D. Black on Novem- 
ber 8, 1932, have been used successfully. 

The total adding machine is also equipped with 
two other channels 106 and {07 which lead to 
separate collectors 108 and 109, respectively, 
which in turn lead to similar ticket machines {10 
and f(!, and through keys in these machines to 
the same group of individual adding machines as 
contains machine 105. The total adding machine 
100 also contains a five-units channel 112 which 
has an individual collector 113 that searches over 
a group of five-units ticket machines 114, through 
which connections are extended to the adding 
machines 105. Similarly, there is a ten-units 
channel 115 with its collector 116 leading to a 
group of ten-units ticket machines 117 which in 
turn extend circuits to the adding machines (95. 
The adding machine 100 also has a fifty-units 
channel 118 and a hundred-units channel (195 
which, in the example shown, are connected to 
a dual-purpose collector 120 wherein searching 
means 121! and 122 are individual to the two chan- 
nels respectively, the searching means 12! leading 
to a group of fifty-units ticket machines 123, and 
the searching means {22 leading to a group of 
one-hundred-units ticket machines (24. Both of 
the ticket machines (23 and 124 extend circuits 
to the adding machine of which machine (05 is 
an example. 

The units referred to above, in the case of a 
total adding machine for race track work, will be 
dollars, channels 102, 108, and 109 being two- 
dollar channels and iead to the three groups of 
two-dollar ticket machines, each group of which 
contains a plurality of individual] ticket machines, 
and there may be as many ticket machines in 
each group as desired, limited only by the ca- 
pacity of the collectors. Preferably, however, the 
number of ticket machines in a particular group 
should be maintained as small as possible, thereby 
to minimize the time required for the collectors 
to search out an individual machine and conse- 
quently reduce the time that must elapse between 
successive operations of that individual machine. 
The total mumber of ticket machines will, of 
course, depend upon the requirements of a par- 
ticular installation and the number of machines 
in a group will vary accordingly. 

‘Lhe fundamental circuit over which the total 
and individual rupner adding machines are oper- 
ated to register a transaction and when that reg- 
istration is completed the ticket machine is op- 
erated to print and issue the ticket, will be recog- 
nized as similar to the series circuit shown in 
Patent #2,182,875, issued to Levy December 12, 
1939. 

When the collector extends a connection to 
ticket machine (03, in which the key 104 is de- 
pressed to indicate a selection of runner number 
one, a circuit may be traced from positive at 130, 
through a resistor 13{, through the winding of 
the relay 2Bl, conductor (32, through the col- 
lector device 102 and contact engaged thereby, 
conductor 133, through the winding of relay 134 
in the ticket machine, through the normally 
closed contacts (35 controlled by the relay (34, 
through key 104 and its make contact, conductor 
{36 through the winding of the relay ITBI to 
negative. Relays 2Bi and TIBI, being high sensi- 
tivity relays, operate immediately, closing circuits 
hereinafter to be explained, to register a two- 
dollar transaction in both adding machines. Re- 
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lay (34 being a low sensitivity relay, will not op- 
erate at this time. 

In the individual adding machine 105, opera- 
tion of the relay ITBI closes a circuit to a rotary 
register switch which operates to close contacts 
140. Operation of relay ITBI also closes contacts 
141, whereupon a circuit is extended from positive 
at 142 over acknowledging conductor 143 that 
leads to the total adding machine 100. 

In the total adding machine 100, operation of 
relay 2Bi closes circuits to a rotary stepping 
switch which operates to close contacts 144 to 
extend this circuit to contacts 145 which are 
closed when the 2Bi relay operates. The ac- 
knowledging circuit is thus extended to the junc- 
ture of the resistor 13! and relay 2Bi to apply 
positive to both terminals of the resistor, thereby 
to remove the resistor from the circuit and con- 
sequently increase the current flow therein. This 
added current flow operates relay {34 in the 
ticket machine, whereupon that machine func- 
tions to print and issue a ticket and also to open 
the fundamental circuit, by opening contacts 135 
so as to release the collector 101 to permit it to 
seek out another ticket machine in the group in 
which a key is depressed to indicate a pending 
transaction. 

The substitution of a resistor, such as f3!, in 
series with the relays in the fundamental circuit 
for the resistor placed in parallel with one of the 
relays as in the above mentioned Levy patent, 
permits achieving a greater difference between 
the low current value and the high current value, 
and consequently the high sensitivity relays can 
be adjusted to operate faster without danger of a 
misoperation of the low sensitivity relay, and as 
a result both the speed and accuracy of the cir- 
cuit has been improved. 

Within the adding machines, the closing of the 
fundamental circuit as above initiates operation 
leading to the registration of the value of the 
transaction. In Figs. 2,3, and 4, there are shown 
the circuits of the units, tens and hundreds reg- 
isters of a total adding machine. The circuits of 
the individual adding machines are identical, ex- 
cept that the fundamental circuit relays ITBI, 
for example, are connected to negative instead of 
through resistors to positive, as shown in these 
figures. 


Registering a two-units ticket sale 


As will be seen in Fig. 2, the operation of relay 
2Bi, as above exp.iine?, closes a circuit from 
pos.*tive at 201, thiovru normally open contacts 
202 that are closed “hen the relay operates, 
through the winding of a sleeve relay Si to nega- 
tive at 203. The slave relay operates over this 
circuit. In order to keep the speed of the high 
senstivity relays in the fundamental circuit, of 
which 2Bi is an example, as high as possible, the 
number of springs carried by the relay is main- 
tained at a minimum; and slave relays, such as 
St, are employed to carry such additionai springs 
as may be necessary. Each time the fundamen- 
tal relay 2Bi operates, its slave Si is also oper- 
ated, and so far as the electrical connections are 
concerned it is the same as if only one relay was 
operated. 

Operation of the "elay S{ closes a circuit from 
positive at 204 through springs 206 on SI, through 
the magnet 2R1 of the register switch 2R1 to neg- 
ative at 206. The register switch 2R1 preferably 
consists of a rotary switch having one or more 
wipers which step over a bank of contacts se- 
quentially, the stepping movement being accom- 
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plished as the magnet deenergizes rather than as 
the magnet energizes. Stepping switches of this 
type are readily available, the one preferably used 
having banks of contacts containing twenty con- 
tacts in each row and as many as five rows of con- 
tacts may be conveniently used without overload- 
ing the switch. 

Operation of relay Si also closes contacts (45 
thereby to prepare a point in the acknowledging 
circuit over conductor 143. As soon as magnet 
2R1 operates, contacts 144 are closed, thereby to 
extend the acknowledging circuit which will be 
completed immediately if the registration has 
been completed in the individual adding machine. 

As will be seen in Fig. 2, the conductor (06 in 
the second channel in the group leads to a similar 
fundamental relay 2B2 which in turn controls an 
$2 relay, thereby to close a circuit to the second 
register magnet 2R2 to register a transaction re- 
ceivec. over the second channel. The third chan- 
nel conductor {07 leads to a fundamental relay 
2B3 whict. operates to control its slave S3 thereby 
to control the magnet 2R3 of a third stepping 
switch. 

In the units register, the stepping switch 2RI 
employs but a single wiper that engages a row of 
contacts, five of which are employed, and mul- 
tiple connections are used so that the wiper 
sweeps over this group of five contacts four times 
in traveling over the row of contacts; that is to 
say, contact { in the row is connected in multiple 
with contacts 6, if, and 16; contact 2 with 7, 12, 
and (7, etc. Register switch 2R2 employs five 
wipers, each of which engages a row of twenty 
contacts, five of which are employed, and the re- 
maining contacts use multiple connections to 
these in the same manner as in the switch 2RI. 
Switch 2R3 likewise employs five wipers with 
five contacts employed in each row, and multiple 
connections are used as in the other switches. 

Switches 2R(, 2R2, and 2R3 jointly control 
units register relays U0, 2, 4, 6, and 8, by the op- 
eration of which relays values of zero units, two 
units, four units, six units, or eight units, respec- 


tively, are registered in the register. With the , 


switches in the position shown in Fig. 2, a circuit 
may be traced from positive at 210 through wiper 
211 of the switch 2R1, conductor 212 which leads 
to wiper 213 of the switch 2R2, which wiper is en- 
gaging the contact to which conductor 214 is 
connected, which conductor 214 leads to the 
wiper 215 in the switch 2R3 which, at the mo- 
ment, is standing on the contact to which con- 
ductor 216 is connected, this conductor 216 lead- 
ing through the winding of relay U0 to negative 
at 217. U0 operates to indicate zero units in the 
register at the moment. 

In the event that a transaction is received over 
any one of the channels leading into the adding 
machine, the circuit to relay U0 will be broken 
and the circuit to relay 2 will be closed in lieu 
thereof. Assume for the moment that the first 
transaction is received over the first channel, { 
which case relay 2B{ will operate as above, and 
magnet 2RI will be operated and switch 2RI will 
move wiper 21{ from its first to its second con- 
tact when the magnet de-energizes. A circuit 
may now be traced from positive at 210 through 
wiper 211, conductor 218, which is connected to 
the second contact which is engaged by wiper 
211 and leads to wiper 219 in the switch 2R2 
which is standing on its first bank contact to 
which conductor 220 is connected, this conduc- 
ter leading to wiper 221 in the switch @R3 also 
Standing on its first bank contact to which con- 
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6 
ductor 222 is connected, over conductor 222 
through the winding of relay 2 to negative. Re- 
lay 2 operates over this circuit to indicate two 
units in the register. 

If a second transaction is received over chan- 
nel Bf before any transactions are received over 
the other channels, switch 2Ri wili again be 
operated to move wiper 2/{ to its third bank con- 
tact to which conductor 223 is connected, this 
conductor leading to wiper 224 in switch 2R2 now 
engaging its first bank contact to which conduc- 
tor 228 is connected, this conductor leading to 
wiper 226 in the switch 2R3. Conductor 227 is 
connected to the first bank contact engaged by 
the wiper 226 and leads through the winding of 
relay 4 to negative, so that this second transac- 
tion will operate relay 4 to register four units in 
the mocthine. 

The fcurth contact in the bank engaged by 
wiper 211i is connectec through conductor 228 
to wiper 229 in the switch R2, and the first con- 
tact in the bank engaged by this wiper is con- 
nected over 230 to the wiper 231 in the switch 
2R3. Conductor 232 leads from the first bank 
contact engaged by wiper 231 through the wind- 
ing of. relay 6 so that an additional step by 
switch 2R1, before any of the other switches are 
stepped, will operate relay 6 to indicate the ac- 
cumulation of six units in the register. 

The fifth contact engaged by wiper 211 is con- 
nected through conductor 233 to the wiper 234 
in the switch 2R2, and the first contact in the 
bank engaged by this wiper is connected through 
conductor 236 to the wiper 236 in the switch 
2R3. Conductor 237 is connected to the first bank 
ecntact engaged by wiper 236 and leads to relay 
8 so that an additional step by wiper 21! will en- 
ergize relay 8 to indicate the accumulation of 
eight units. 


Simultaneous transactions 


It will frequently happen that the individual 
collectors in the three channels Bi, B2, and B3, 
leading into the units register, will connect with 
ticket machines in which transactions are await- 
ing simultaneously, so that switches 2R!, 2R2, 
and 2R3 will all be operated. Assuming that the 
switches are in the position shown in Fig. 2 when 
this occurs, after each has taken one step, a cir- 
cuit may be traced from positive at 210 through 
wiper 211 and its second contact, conductor 218, 
wiper 2/9 and its second contact which is con- 
nected to conductor 225, wiper 226 and its second 
contact which is connected to conductor 232, 
thence over that conductor through the relay 6 
to negative, and the relay 6 will be operated to 
indicate the accumulation of six units in the 
register. If, for example, channels Bi end B2 
are closed simultaneously, but B3 is not, switches 
2R1i and 2R2 will take one step, but switch 2R3 
will remain in the position shown in Fig. 2. The 
previously traced circuit to wiper 226 will, under 
these circumstances, be extended through the 
first bank contact and conductor 227 through the 
winding of relay 4 to indicate four units in the 
register. Thus it will be seen that regardless 
of the position of the wipers of the various 
switches an operation of any one switch will add 
two units to the register. an operation of any 
two switches wil] add four units, and an opera- 
tion of all three switches simultaneously will add 
six units to the register. 

As soon as Lhe sum accumulated in the units 
register equais 10, transfer to the tens register 


76 must be made. This is accomplished as follows; 
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Transfer to tens register 


Assume for the moment that relay 8 is operated 
to indicate eight units in the register, and that 
an additional transaction is received over chan- 
ne] 2B!. It will be noted that conductor 237 
leading to the relay 8 is extended over conductor 
238 which latter conductor splits through par- 
allel paths, including normally open contacts on 
relays St, S2, and S3. Since we are assuming 
that the additional transaction is coming in over 
circuit 2B!, contacts 239 controlled by relay Si 
will be closed, extending the circuit of winding 
relay 2C to negative, operating the relay 2C. 
This relay locks itself in operated position from 
positive at 240 through normally closed contacts 
241 that are operated by the units carry rotary 
switch 2CR, normally open contacts 242 on the 
relay 2C, through the winding of the relay to 
negative. Upon operating, relay 2C also closes 
contact 243 which closes the obvious circuit 
through the winding of magnet 2CR, Fig. 3, to 
effect the transfer in the Manner hereinafter to 
appear. In the event that, under the conditions 
assumed, the transaction is received over the 
282 or the 2B3 instead of the 2Bi channel, then 
the circuit over conductor 238 will be extended 
to relay 2C over the branch containing the con- 
tacts S2 or S3, instead of contacts 239; other- 
wise the operation will be as above. 7 ius it will 
be seen that when eight units are contained in 
the units register, receipt of an additional trans- 
action over any one of the three channels will 
result in the operation of the carry relay 2C to 
effect a transfer to the tens register. 

In the event that six units are registered in 
the units register and two transactions are re~- 
ceived simultaneously, transfer will likewise be 
necessary since the sum will equal ten. This is 
accomplished by a circuit branching off conduc- 
tor 232 through conductor 244, which circuit 
branches over parallel paths, the one extending 
through normally open contacts 245 controlled 
by relay Sf, and then branches again through 
either one of contacts 246 controlled by relay 
$2 or contacts 247 controlled by relay S3. Thus 
the receipt of simultaneous transactions over 
channel Bi, and either channel B2 or channel 
B3, will complete a circuit through the carry 
relay 2C to effect a transfer to the tens register. 
A second branch leading from conductor 244 
extends through normally open contacts 248 
controlled by relay $2 and contacts 249 controlled 
by relay S3, so that the receipt of simultaneous 
transactions over channels 2B2 and 2B3 will like- 
wise complete a circuit for relay 2C to effect a 
transfer to the tens register. 

In the event that four units are stored in the 
units register and three transactions are received 
simultaneously, transfer to the tens register will 
also occur. Conductor 227 leading to the relay 
4 is extended over conductor 260, through con- 
tacts 261 controlled by the relay Si, contacts 262 
controlled by the relay S2, and contacts 253 con- 
trolled by the relay S3, all of which contacts will 
be closed when the relays are energized simul- 
taneously, thereby completing a circuit through 
the winding of relay 2C to negative, to operate 
this relay to effect a transfer. 


Transfers on successive steps of the collector 


In certain instances values may be received in 
the units register, in such sequence as to require 
transfers to the tens register on successive steLs 
of the collectors. Thus, for example, if there are 
eight units registered in the units register and 


transactions are received simultaneously over the 
three chanuels, the sum of eight and six will equal 
fourteen, and transfer of ten will be made with 
four units remaining in the units register, this 
transfer being effected as above. If on the next 
step of the collectors, transactions are awaiting 
in each of the channels, six more units will be 
picked up and a second transfer will be necessary. 
Transfers on successive steps of the collector can 
be accomplished successfully if the transfer relay 
2C operates as fast as the fundamental circuit 
relays 2B!, 2B2, and 2B3. While it is possible 
to maintain relay 2C in such an adjustment, its 
reliability under these conditions is not as great 
as desired and consequently arrangements are 
provided to prevent the necessity of transfer on 
two successive operations of the collectors. 

As will be seen in Fig. 2, the circuit to relay 
$3 extends through normally closed contacts 254 
which are opened when relay 2C is operated. 
Thus, during the first of the two successive trans- 
fers, all three channels can be operated simul- 
taneously and relay 2C will be operated to effect 
the transfer. As soon as the acknowledging cir- 
cuits are completed, the fundamental circuits 
are opened and the collectors allowed to take a 
second step. Because the relays 2Bi, 2B2, and 
2B3 operate faster than the relay 2C, these re- 
lays will be re-operated before relay 2C has re- 
stored to normal. On this second operation, re- 
lays 2Bi and 2B2 will complete circuits to their 
associate relays Sf and S2 as before, and four 
units will be added to the four units now as- 
sumcd to be accumulated in the units register 
Operation of relay 2B3, however, will not com- 
plete the circuit to relay S3 until relay 2C has 
restored after the previous transfer to the tens 
register has been completed. As soon as relay 2C 
does restore, relay S3 will operate and a circuit 
for relay 2C will be completed through contacts 
255, since there are eight units already accumu- 
lated in the units register. This momentary de- 
laying of the third of the three channels, in the 
event of successive transfers, insures that the 
earry relay 2C will have ampie time to cornpiete 
its cycle of operation to effect the transfer ac- 
curately. 

The tens register 


As will be seen in Fig. 3, there are three con- 
trol channels leading into the tens register, one 
of which includes a switch 2CR, that is controlled 
by the units carry relay 2C. The second control 
channel is the five units value channel FB, which 
contains the basic circuit relay 5B, its associate 
slave 8S, and the rotary switch §R, the opera- 
tion of which are identical with that previously 
described for the two units channels. Switch 5R 
is equipped with five wipers each of which engage 
banks of twenty contacts, ten of which are em- 
ployed, and the second ten multiple to the first 
ten, so that each individual circuit is completca 
twice as the switch steps ov.. .°3 Hank contacts. 

Switch 2CR employs but five contacts as in 
the units register, these contacts being multiplied 
so that each circuit is completed four times as 
the wipers make one sweep over their respective 
banks. 

The third channel leading into the tens regis- 
ter is the tens units channel !0B which contains 
a fundamental circuit relay 10B, its associated 
slave 10S, and the rotary switch 10R. Switch 
{OR likewise employs five banks, and five con- 
tacts in each bank are utilized, the remainder 
being multiplied thereto so that each circuit is 


75 completed four times as the wipers sweep over 
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their respective banks. The circuits of the 
switches in the tens register are as follows: 

Wiper 301 engages contacts in its bank, the 
first two of which are connected through con- 
ductor 302 to the wiper 303 of the switch 2CR, 
and when there are s2ro units in the tens reg- 
ister the circuit is extended over conductor 304 
through wiper 306 of the switch 10R and the 
first bank contact engaged thereby and to which 
conductor 306 is connected, conductor 306 lead- 
ing through the winding of relay TO to negative. 
to operate that relay to indicate zero units in 
the tens register. 

The third and fourth contacts in the bank en- 
gaged by wiper 30! are connected through con- 
ductor 307 to the second wiper 308 in switch 2CR, 
and the first contact engaged by this wiper is 
connected through conductor 309 to the wiper 310 
in the switch 10R. The first bank contact en- 
gaged by wiper 310 is connected through con- 
ductor 31! to the relay (9 so as to operate that 
relay to indicate ten units in the register. 

The fifth and sixth contacts engaged by wiper 
301 are connected over conductor 312 to the third 
wiper 313 in switch 2CR, the first bank contact 
engaged by this wiper being connected through 
conductor 314 to the third wiper 315 in switch 
(OR, and the first contact engaged by this wiper 
being connected over conductor 316 to the relay 
26 to permit operating that relay to indicate 20 
units in the tens register. 

The seventh and eighth contacts engaged by 
wiper 301 are connected through conductor 321 
to the fourth wiper 322 in switch 2CR, the first 
bank contact engaged by this wiper being con- 
nected through conductor 323 to the fourth wiper 
$24 in the switch 10R. The first contact engaged 
by wiper 324 is connected through conductor 325 
to relay 30 to enable operation of that relay to 
indicate thirty units in the register. 

The ninth and tenth contacts engaged by wiper 
304 are connected through conductor 326 to the 
wiper 327 in the switch 2CR, and the first con- 
tact in the bank engaged by this wiper is con- 
nected through conductor 328 to wiper 329 in the 
switch 10R. The first contact engaged by wiper 
929 is connected through conductor 330 to the 
relay 40 to permit operating that relay to indi- 
cate forty units in the register. 

Since the switch §R is operated one step for 
each five units value received in the register over 
the channel 8B, each second value so received 
will de-energize the register relay then oper- 
ated and operate the next higher register relay 
to indicate ten units accumulated in the register. 


wiper 331, conductor 332, through relay O& to 
negative, to operate that relay to indicate five 
units in the tens register. If it be assumed that 
SR t standing on the first contact as 
shown in Fig. 1, this single operation will not 
the circuit through wiper 301 to the relay 
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10 
to break the circuit of the register relay then 
operated and to close a circuit to the next higher 
register relay. 

Switch 10R is operated each time a ten units 
transaction is received over the channel] {0B and 
its wipers move one step also to de-energize the 
register relay then energized end to operate the 
register relay to indicate the next higher tens 
value. 


Simultaneous transactions in the tens register 


If the wipers of the switches of the tens reg- 
ister are in the position shown in Fig. 3, and 
simultaneous transactions are received over the 
channel 5B, the carry circuit from the units reg- 
ister, and the channel (0B, twenty-five units will 
be added to the value then accumulated in the 
register through the operation of the switches 
5R, 2CR, and (0R, each through one step. Relay 
TO will be restored to normal and relay 20 will 
be operated along with relay O86 to indicate twen- 
ty-five units in the register. 

If the next step of the various collectors also 
closes all three of the control channels into the 
register, the three switches will again step, the 
switch §R moving to de-energize the relay O5 
by moving wiper 301 from an even to an odd 
contact, thereby transferring the circuits through 
that wiper to a different wiper in switch 2CR. 
Switches 2CR and {0R will step one step as be~- 
fore, and twenty-five units will thus be added to 
the twenty-five already assumed to be in the 
register, thereby making the totai in the tens reg- 
ister equal fifty, which necessitates a transfer to 
the fifty units section of the hundreds register. 

The fifty units section of the hundreds regis- 
ter, for convenience herein sometimes referred to 
as the “Fifty Register,” consists of two register 
switches. One of these switches TCR, Fig. 4, is 
operated to take one step on each transfer from 
the tens register, and the other switch FR is 
operated to take one step each time a transac- 
tion is received over channel FR. 


Transfer from the tens to the fifty register 


With twenty-five units accumulated in the tens 
register, switch 5R will be standing on an even 
mumbered contact, and a circuit for relay 28 
will be completed over conductor 3/8, this con- 
ductor being extended through conductor 348 
through the wiper 34! of switch 5R, then engag- 
ing an even numbered cohtact in its bank to 
which conductor 342 is connected, this conductor 
leading through contacts 343 closed by an oper- 
ation of relay 5S, contacts 344 closed by an oper- 
ation of relay 10S and contacts 345 closed by an 
operation of relay 2C, thereby extending a cir- 
cuit through the winding of relay TC to negative. 
Relay TC upon operating locks itself from posi- 
tive at 346 through normally closed contacts 347 
on a re-set relay RST, normally closed contacts 
348 on the magnet of the tens carry rotary TCR, 
conductor 348, through normally open contacts 
350 closed by the operation of relay TC through 
the winding of relay TC to negative. Relay TC 
also closes contacts 351 thereby to close the obvi- 
ous circuit to positive through the tems carry 
rotary switch magnet TCR to operate that mag- 
net to effect a carry to the fifty register. 

As soon as relays $B, (0B, and 2C restore, their 
respective stepping switches each take a step 
and the wipers of the switches are positioned so 
as to extend the circuit to relay T@ thereby to 
complete the registration of the twenty-five units, 
all of which have been transferred from the tens 
to the fifty register. 
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In the event that thirty or thirty-five units are 
registered in the tens register, relays 30 and OS 
will be operated and receipt of two simultaneous 
transactions over any two of the three channels 
leading into the tens register will necessitate a 
carry to the fifty register. Assume first that one 
of the transactions comes in over the 5B chan- 
nel. A circuit may then be traced from con- 
ductor 32§ through conductor 352, wiper 353 of 
the switch §R, which will then be engaging an 
even numbered contact to complete the circuit 
for relay O68, conductor 354 which is connected 
to the even numbered contacts engaged by wiper 
353, normally open contacts 355 which will be 
closed when relay §S operates to initiate the reg- 
istration of the transaction, and thence over 
either one of parallel paths, the one through con- 
tacts 366 which wiil be closed by relay (05S if the 
second of the two simultaneous transactions 
comes in over the {0B channel, thence through 
the winding of relay TC to negative, or through 
contacts 387 which will be closed by relay 2C if 
the second transaction comes in over the units 
carry channel, thereby to operate relay TC to 
effect a transfer. 

If the two simultaneous transactions come in 
over the TB and units carry channels, a circuit 
may be traced from conductor 325, conductor 358, 
through normally open contacts 359 which will 
be closed by the operation of relay 10S, contacts 
360 closed by the operation of relay 2C, and 
thence through the winding of relay TC to nega- 
tive. Thus it will be seen that with thirty-five 
units registered in the tens register, any two 


simultaneous transactions received by this regis- 3; 


ter will effect transfer; and with thirty units ac- 
cumulated in the tens register, transactions re- 
ceived simultaneously over the units carry and 
tens units channels will likewise effect a transfer. 

In the event that there are forty units in the 
tens register, an operation of either the units 
carry channel or the {0B channel will neces- 
sitate a transfer and a circuit may be traced from 
conductor 330 through conductor 36! and thence 
over parallel paths, the one through contacts 362 
closed by the operation of relay {0S to complete 
the circuit for relay TC and the other through 
contacts 363 closed by relay 2C also to complete 
the circuit through relay TC. 


In the event that in addition to the forty units . 


in the tens register, there is als. an odd five units 
value in the register, switch 6R will have its 
wipers positioned on even numbered contacts, and 
the circuit from conductor 338 will have a third 
parallel path extending through conductor 364 
through wiper 366 of the switch 5R, conductor 
366 connected to the even contacts engaged by 
this wiper, normally open contacts 367 closed by 
the operation of relay §S through the winding 
of relay TC, and relay TC will be operated to 
effect transfer to the fifty register. 

In order to insure that transfers from the tens 
register to the fifty register will be accurately 
made, the circuit of relay TS is extended from 
positive at 368 through normally closed contacts 
369 on the relay {0C, through normally open 
contacts 370 on relay {0B through the winding 
of relay 10S to negative. So long as there is no 
carry in progress, TC will be deenergized and 
contacts 369 will be maintained closed so that 
when relay {0B operates, the circuit for relay 
10S will be closed. If, however, relay TC is 
operated to effect a transfer, an operation of re- 
lay (0B will nct be able to complete the circuit 
of relay (0S and the transaction coming in over 
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the 10B channel! wil] be delayed until the carry is 
completed. 
Hundreds register 


The hundreds register shown in Fig. 4 consists 
of a stepping switch TCR operated to effect trans- 
fers of fifty units from the tens register, a stepping 
switch FR operated over the fifty units channel 
FB to register fifty units transactions, which 
switches comprise the “Fifty Register.’ and a 
stepping switch HR operated over the hundred 
units channel HB to register one hundred units 
values. In the switch TCR one wiper 40! is em- 
ployed and the odd numbered contacts in the 
bank engaged by this wiper are connected by con- 
ductor 402 to the first of two wipers 403 in the 
switch FR. The even numbered contacts of 
the bank in switch TCR are connected by conduc- 
tor 404 to the second of two wipers 405 in the 
switch FR. 

Switch FR likewise utilizes but two contacts, 
the odd numbered contacts in the bank engaged 
by wiper 403 and the even numbered contacts in 
the bank engaged by wiper 408 being connected 
together and to conductor 406. The even con- 
tacts engaged by wiper 403 and the odd contacts 
engaged by wipers 406 are likewise connected to- 
gether and to the conductor 401. Assume for the 
moment that the wipers of the switches TCR and 
FR are in the position shown in Fig. 4, and that 
magnet TCR is operated to effect a transfer of 
fifty units from the tens register to the “Fifty 
Register.” Upon the restoration of magnet TCR, 
a circuit may be traced from positive through 
wiper 40! and an even numbered contact in its 
bank, conductor 404, wiper 408, conductor 446, 
through the winding of the odd fifty relay O89 to 
negative, operating relay 050 to indicate that 
fifty units have been placed in the “Fifty Regis- 
ter.” 

A second fifty units value may come into the 
hundreds register, either over the fifty units chan- 
nel FB or from the tens carry. Assume that the 
second fifty units value comes over the channel 
FB. Relay §0B will be operated and with it relay 
FS, responsive to the closing of contacts 409 on 
the 50B relay. 

“he circuit just traced to conductor 407 will 
now be extended over conductor 410, through con- 
tacts 411 closed by the operation of relay FS, 
through normally closed contacts 412 on the pre- 
liminary indication relay PI2, normally closed 
contacts 413 on the preliminary indication relay 
PI3 through the winding of the fifty carry relay 
FCI. FCI operates, closing a locking circuit for 
itself that extends from positive at 414, contacts 
418 closed by FC!, normally closed contacts 416 on 
relay FC2, through the winding of FC/ to negative. 
A circuit may now be traced from positive at 4iT, 
through normaily closed contacts 418 on the hun- 
dreds rotary switch HR, conductor 419, contacts 
420 closed by FCI, through the winding of fifty 
carry relay FC2 to negative. Relay FC2 operates 
and closes a momentary locking circuit for itself 
from positive at 414 through contacts 415, con- 
tacts 421, through the winding of relay FC2, this 
locking circuit being maintained but momentarily 
since operation of FC2 opens contacts 4/6 there- 
by breaking the locking circuit of relay FC! which 
restores. ~ 

Operation of FC2 closes a second locking cir- 
cuit for itself through contacts 422 to positive on 
conductor 418. Operation of relay FC2 closes a 
circuit for the hundreds rotary magnet HR 
through springs 423, energizing that magnet pre- 
paratory to stepping the hundreds rotary HR one 
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step. Operation of magnet HR opens normally 
closed contacts 418, thereby breaking the lock- 
ing circuit for relay FC2, to permit that relay to 
restore, whereupon the magnet HR is de-ener- 
gized and the wipers of switch HR advanced one 
step to register one hundred units. 

Operation of relay FS, as above, also closes the 
circuit for the magnet FR of the fifty rotary by 
operating contacts 424, energizing that magnet 
preparatory to stepping the wipers one step. As 
soon as the acknowledging circuit over channel 
FB has been completed, as explained in connec- 
tion with Fig. 1, relay PS restores and the switch 
is stepped one step, whereupon wipers 403 and 
408 will advance to their respective second con- 
tacts, thereby breaking the circuit over conduc- 
tor 407 and opening the circuit of relay O80 per- 
mitting that relay to restore so that there will be 
rut an even one hundred units registered in the 
hundreds register. 

Assuming now that with an odd fifty units 
registered in the Fifty Register” and with wiper 
401 engaging its second bank contact, as ex~- 
plained above, the second fifty units registration 
comes in over the switch TCR. The circuit 
previously traced over conductor 410 will be ex: 
tended through contacts 425 on the tems carry 
relay TC, thence through normally closed con- 
tacts 412 and 413 through the winding of relay 
FC! to operate FCI, thereby to initiate the op- 
eration of relay FC2 and the hundreds rotary 
magnet HR as before. 


Simultaneous placing of fifty units values in 
hundreds register 


Assume for the moment that there are zero 
units accumulated in the hundreds register, in 
which case the wipers of switches TCR, FR, and 
HR will all be in the position shown in Fig. 4. 
Assume now that a fifty-unit value is received 
over the tens carry channel and simultaneously 
a fifty-unit vaiue is received over the FB chan- 
nel. Tens carry relay TC will be operated and 
the relay FS will likewise be operated. A circuit 
may now be traced from positive through wiper 
401 and an odd numbered contact, conductor 402, 
wiper 403, and an odd numbered contact, con- 
ductor 406, through contacts 426 closed by the 
operation of relay FS, contacts 427 closed by 
the operation of relay TC through normally 
closed contacts 412 and 413 through the wind- 
ing of relay FCI to negative, initiating the op- 
eration of relays FC!, FC2, and magnet HR as 
above, thereby to operate the hundreds rotary 
HR one step to register one hundred units in the 
register. 


Registering one hundred units values 


One hundred units values enter the adding 
machine over the one hundred units circuit HB, 
operating relay 100B in the manner explained 
in connection with the fundamental circuit ex- 
planation accompanying Fig. 1. Relay HS will 
be operated if both relays FC! and FC2 are nor- 
mal at the time; that is, if there is no transfer 
from the “Fifty Register” to the one hund:ed 
register at the moment. A circuit may then be 
traced from positive at 430, through contacts 431 
and contacts 432, both normally closed and op- 


erated by relays FC2 and FCI, respectively, con- 7 


tacts 433 on relay {00B, through the winding 
of relay HS to negative. Relay HS operates 
over this circuit closing normally open contacts 
434, thereby closing the obvious circuit for the 
magnet HR which energizes preparatory to ad- 
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vancing the switch HR one step, which advance 
is made when the magnet restores responsive to 
the breaking of the circuit through relay (00B. 


Transfer to the thousands register 


As soon us the hundreds register switch HR 
has completed nine steps to register nine hun- 
dred unite values in the register, wiper 435 will 
be standing on its tenth bank contact 436. The 
zeceipt of an additional hundreds value will op- 
erate the thousands register, as well as the hun- 
dreds register, the circuit being extended through 
wiper 435 and contact 436, conductor 437, and 
thence over one of two paths depending on 
whether this one hundred units value enters the 
machine over the hundreds channel HB or comes 
through the fifty units carry channel through 
the operation of relay FC2. Assume that it comes 
over the hundreds channel, relay HS will be op- 
erated to close springs 438, thereby extending 
the circuit through the winding of the thousands 
register control relay THX to negative, operating 
that relay which locks itself through springs 
439 and normally closed contacts 449 on the 
thousands rotary THR to positive. Relay THX 
closes contacts 441, thereby closing the magnet 
THR which is energized preparatory to advanc- 
ing the wipers of the thousands rotary THR one 
step. Operation of HS will also complete the cir- 
cuit for magnet HR, and when relay HS restores, 
both of the switches HR and THR will take one 
step to indicate one thousand units in the 
thousanes rotary, and zero units in the hundreds 
rotary. 

The ten-thousands and one-hundred-thou- 
sands values are registered in the machine by 
apparatus duplicating the thousands register 
THR, which apparatus has been omitted from 
the drawings to avoid an unnecessary complica- 
tion thereof. When nine thousand units are 
registered in the switch THR, wiper 442 will be 
engaging its ninth bank contact 443 to which 
the control relay of the ten-thousands register, 
not shown, is connected over conductor 444. 
Upon the receipt of the next one hundred units 
value, the circuit extending through contacts 438 
on the relay HS will extend through relay THX 
as before, and also over conductor 445, through 
wiper 442, contact 443, and conductor 444 to the 
ten-thousand units control relay, so that the 
hundreds register, the thousands register, and the 
ten-thousands register wili all take one step to 
complete the register of this one hundred units 
value. 

Indicator 


The sums accumulated in the various registers 
are indicated by suitable indicators positioned so 
as to be readily visible at one or more desired 
points associated with the totalisator. Thus, for 
example, at a race track indications would ordi- 
narily be displayed on an infield board visible 
from the grandstand and on one or more 'oards 
elsewhere: about the track. 

As wiil be seen in Fig. 1, indicators are asso- 
ciated with each of the adding machines, the 
indicator (80 associated with the total adding 
machine {00 serving to display the sums ac- 
cu.tulated in that adding machine. Each of the 
incdvidual adding machines of which (05 is an 
example likewise has an associated indicator 151 
which displays the sums accumulated from tick- 
ets sold on that individual runner. 

The indicators (50 and {$1 in the example 
shown each consist of a bank of lamps 100, Fig. 7, 
preferably consisting of four lamps in each hori- 
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zontal row, and six rows placed one above the 
other vertically so that the indicator pane] in- 
cludes twenty-four lamps which are lighted in 
various combinations to indicate the value of one 
digit of the sum then accumulated in the adding 
machine. In the case of the total adding machine 
there will be a panel similar to 100 for the units 
digit, the tens digit, the hundreds digit, the thou- 
sands digit, the ten-thousands digit, and the 
hundred-thousands digit. In the individual add- 
ing machine indicator 151, the hundred-thou- 
sands digit ordinarily will be omitted. 

Located upon the control panel of the totali- 
sator system is a synchronous clockwork mecha- 
nism 500, driven from a source of alternating 
current indicated by the squares 50/ and ar- 
ranged to close a contact 502 at stated intervals, 
thereby completing the circuit for indicating 
relays IND. Two or more indicating relays are 
connected in multiple and each operated when- 
ever contacts £92 are closed, each relay carrying 
a plurality of contacts by which the series of 
the various indicator lamps are controlled. Since 
the indicator relays IND operate simultane- 
ously, they have the same effect as a single relay 
and are hereinafter referred to asa relay. Ordi- 
narily the clockwork 500 will operate the relay 
IND at from ninety to one hundred twenty- 
second intervals so that the various amounts dis- 
played on the display boards will remain there 
sufficiently long to permit accurate observation 
and at the same time will be changed with suf- 
ficient frequency that the amounts so indicated 
are up-to-date. 

In Fig. 5, the indicator and controj therefor, 
associated with the units digit of the sum to be 
displayed, are shown by way of example. The 
indicator lamps { to 24, inclusive, are controlled 
by five relays, If, 12, 13, 14, and I§, two of which 
are operated simultaneously to form the various 
digits to be displayed. The register relays U0, 
2, 4, 6, and 8, and the odd 5 relay OS, operate 
contacts which control the indicator relays Il 
to 18, inclusive, in accordance with the sum then 
accumulated in the particular register operating 
two of the indicator relays. 

In the event that the amount in the indicator 
at the moment that the indication is to be dis- 
played is zero, indicator relays 13 and I4 will 
be operated to light lamps 2, 3, 8, 12, 16, 20, 23, 
22, 11, 13, 9, and §, thereby to form an arabic 
zero on the indicator panel 109. Since there are 
assumed to be zero units registered in the units 
register, relay U0 will be operated, the OS relay 
will be in its normal position, » .d as soon as the 
timer 600 operates the relay IND circuits for 
relays I3 and I4 will be closed as follows: From 
positive at 510, through the normally closed con- 
tacts 511 controlled by the O6 relay, through 
contacts §12 on the UO relay, conductor 513, 

‘ through contacts §14 on the relay IND, through 
the winding of indicator relay I3 to negative, 
indicator relay I3 operating over this circuit and 
locking itself in operative position to positive 
at 515 through ncrmally closed contacts 516 on 
the relay IND, conductor $11, through contacts 
$18 through the winding of relay I3 to negative. 
A circuit for relay I4 will be simultaneously com- 
pleted through springs 511, springs 520 on the 
U0 relay, conductor §21, through contacts 522 
on the relay IND, through the winding of relay 
I4 to negative, this relay operating and locking 
itself to positive on conductor §17 through con- 
tacts 623. A circuit for lamp 3 in the indicator 
panel 700 may now be traced from one side of 
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a source of alternating current 525 through con- 
tact 526 closed by the operation of relay 13, 
conductor 527, through the lamp 3 to the other 
side of the source of alternating current on con- 
ductor 528. 

A circuit branches off conductor §27 through 
normally closed contacts 529 on relay If through 
lamp 23 in the indicator panel to the opposite 
side of the source of alternating current, light- 
ing lamp 23. A circuit for lamp 22 may be 
traced from a source of alternating current at 
§30, contacts 53! closed by the operation of relay 
Ié, conductor §32, through the lamp 22 to the 
other side of the source of current, there being 
a branch of this circuit extending over con- 
ductor 533 through normally closed contacts 
§34 on relay I6, conductor 535, through lamp 20 
to the other side of the source of alternating 
current. Lamp 5 is lighted over a circuit which 
may be traced from one side of the source of 
alternating current at 530, contacts 53! on relay 
I4, conductor $36, normally closed contacts 531 
on relay I2, through lamp 5 to the other side of 
the source of current. Lamp 2 will be lighted 
from the source of alternating current at 540, 
contacts 541 closed by the operation of relay 13, 
conductor §42, through lamp 2 to the other side 
of the source of current. A branch leads off of 
conductor §42 through normally closed contacts 
543 on relay I2, conductor 544, to light lamp 
{1. Lamp 16 is lighted over a circuit which 
may be traced from one side of the source of 
alternating current at 545, contacts §46 closed by 
the operation of relay I4, conductor 541, through 
lamp {6 to the other side of the source of alter- 
nating current. 

Lamp 8 is lighted from the source of alter- 
nating current 548 through contacts 549 closed 
by the operation of relay I8, conductor 550, 
through lamp 8 to the other side of the source 
of current. Lamp (2 is lighted from the source 
of alternating current 551, contacts 652 closed by 
relay I3, contacts §53 closed by relay I4, con- 
ductor 554 through lamp {2 to the other side 
of the source of current. Lamp 9 is lighted from 
the source of current at 555, contacts 656 closed 
by relay I3, contacts §57 closed by relay I4, con- 
ductor 558 through lamp $ to the other side of 
the source of current. Lamp (3 is lighted from 
the source of current at 559, contacts 560 closed 
by relay I4, normally closed contacts 561 on 
relay I2, conductor §62 through lamp (3 to the 
other side of the source of current. 

The digits which the indicator 190 is capable 
of displaying are formed in accordance with the 
following table by operating the specified relays: 


Relays | 


Digit Lamps 


3, 8, 12, 16, 20, 23, 22, 17, 13, 9, and 5. 
7, Li, 15, 19, and 23. 

2, 3, 8, 11, 14. 17, 21, 22, 23, and 24. 

2, 3, 4, 8, 11, 16, 20, 23, 22, and 17. 

7, 11, 15, 19, 23, 16, 14, 13, 9, and b. 

* 2, 1, 5, 9, 10, 11, 16, 20, 23, 22, and 17. 
2 

3 

3 


, 5, 9, 13, 17, 22, 23, 20, 16, 11, and 10, 
. 3, 4, 8, 11, 14, 17, and 21. 
5,1 
§,1 


1, 16, 20, 23, 2%, 17, 13, 10, and 5. 
1, 12, 16, 20, 23, 22, 10, end 5. 


C@Onecvse wre 
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Digit 1 will be displayed in the units indicator 
when at the moment the indication is taken off 
of the registers there is an odd five registration 
in the tens register and six units in the units reg- 
ister. Relays If and IS, which must be operated 
to form the digit 1, are operated over circuits 
which may be traced from positive at §65, con- 
tacts 566 closed by the O86 relay, contacts 567 
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closed by the units relay 6 in the units register, 
conductor $68, contacts 569 on relay IND, through 
the winding of relay IS to negative, operating 
that relay which locks itself through contacts 510 
to positive on conductor $17. Relay If is oper- 
ated over a circuit from positive at 511, contacts 
$172 on the units relay 6, conductor 613, contacts 
$74 on relay IND, through the winding of relay I! 
to negative, operating this relay which locks itself 
through contacts 618 to positive on conductor 
611. Relays Ii and IS, through their respective 
contacts, close circuits for the six lamps required 
to form the digit 1. Tracing of these circuits is 
not deemed to be necessary. 

Digit 2 will be displayed when, at the moment 
the indication is taken off of the registers, there 
is no odd five registration in the tens register and 
there is a two units registration in the units reg- 
ister, the circuits for relays I3 and I8 necessary 
to form this digit being traceable from positive 
at 811 through contacts 876 on the units relay 2, 
contacts 514 on relay IND, through the winding 
of relay I3 to negative, this relay operating and 
locking itself through contacts 518 to the con- 
ductor $17. The circuit for relay IS is completed 
from positive at 610, normally closed contacts 5! {, 
contacts 577 on the units relay 2, conductor 568, 
through contacts §69 on relay IND, through the 
winding of relay IS to negative, this relay oper- 
ating and locking itself through contacts 5170 to 
positive on conductor $11. 

The digit 3 will be displayed in the units regis- 
ter when there is an odd five registration in the 
tens register, and eight units in the units regis- 
ter, relays I2 and I3 being operated to form this 
digit over circuits traceable from positive at 565, 
through contacts 566 on the O$ relay, contacts 
$18 on the units relay 8, conductor §79, contacts 
680 on relay IND, through the winding of relay 
12 to negative, this relay operating and locking 
itself through contacts 58! to positive on con- 
ductor $17. The circuit for relay I3 extends 
through contacts §82 on the units relay 8, con- 
ductor 583, contacts 614 on relay IND, through 
the winding of I3 to negative, operating this re- 
lay which locks through contacts 518 to positive 
on conductor $17. Relays I2 and I3 jointly con- 
trol the lighting of the lamps required to indi- 
cate the digit 3. 

The digit 4 will be displayed when there is no 
odd five registration in the tens register and four 
units are accumulated in the units register, the 
circuits for relays If and I2 required to form this 
digit being traceable from positive at 6:° through 
contacts $11, contacts 884 on the units relay 4, 
contacts §14 on relay IND, through the winding 
of relay I! to negative, this relay operating and 
locking itself through contacts 815 to conductor 
8(1. The circuit for relay I2 extends frov1 posi- 
tive at 611, contacts §85, conductor 6178, contacts 
680 on relay IND, through the winding of the 
relay to negative, the relay operating and lock- 
ing through contacts 881 to positive on 811, as 
before. 

Digit 5 will be displayed when there is an odd 
five in the tens register and zero in the units 
register, relays I2 and IS being operated to form 
this digit. Relay 12 will be operated by positive 
placed on conductor 879, through contacts 686; 
and relay I$ from positive placed on conductor 
868 through contacts §81, both circuits being com- 
pleted through contacts 566 on the O6 relay to 
positive at 565. 

Digit 6 will be displayed when there are six 
units in the units register and no O& registration 
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in the tens register, relays If and 14 required for 
this registration being operated over a circuit 
through normally closed contacts 511 on the O5 
relay, contacts §88 on the relay 6, conductor 521, 
contacts 622, through the winding of relay 14; and 
relay If being operated from positive placed on 
conductor §13 through springs 512, as before. 

Digit 7 will be displayed when there are two 
units in the units register and an odd five in the 
tens register, relay 13 being operated over the 
previously traced circuit through contacts 576, 
and relay Ii being operated over positive placed 
on conductor 573 through contacts 589 on the 
units relay 2, through contacts 566 on the O6 
relay. 

Digit 8 will be displayed when there are eight 
units in the units register and no odd five regis- 
tration in the tens register. Relays I4 and IS are 
operated to form this digit, relay 15 being oper- 
ated from positive placed on conductor 568 
through contacts 589 and 5/1, and relay 14 being 
operated by positive placed on conductor 521 
through contacts 590 and 511. 

Digit 9 will be displayed when there are four 
units in the units register and an odd five regis- 
tration in the tens register, relays I2 and I4 being 
operated to form this digit. Relay I2 is operated 
by positive placed on conductor §19, through con- 
tacts 585, and relay I4 being operated by positive 
placed on conductor 62! through contacts 591 
and 566. 


The tens digit indication control 


The indications of the tens digit of the sum are 
displayed through an indicator which duplicates 
the units indicator and is controlled by five relays 
which duplicate the control relays of the units 
indicator. These relays T!, T2, T3, T4 and T§5, 
and the circuits over which they are controlled, 
are shown in Fig. 6. These circuits are controlled 
by the register relays TO, 10, 20, 30, and 40 in 
the tens register, by the OS relay, and by the O80 
relay. The relays Ti to T6, inclusive, upon op- 
erating, close contacts which extend circuits to 
the various lamps in the indicator panel in pre- 
cisely the same manner as in the units indicator, 
which contacts and connections have been 
omitted from Fig. 6 to avoid an unnecessary du- 
plication in the drawings. 

Zero wili be displayed in the tens digit indica- 
tor when the only registration therein is the O6 
relay indicating a five units value and when the 
O50 relay is unoperated and the TO relay is op- 
erated. Zero will likewise be displayed when the 
odd five relay is at normal and register relay TO 
is operated. As explained in the table in the de- 
scription of the units register, the digit zero is 
displayed when the relays I3 and I4 are operated. 
Assume first that the TO relay is the only relay 
operated at the moment the indication is taken 
off. A circuit may be traced from positive at 
601 through parallel branches, the one extending 
through normally closed contacts on the O§ relay 
and the other through normally closed contacts 
on the units register relays 6 and 8, conductor 
62, normally closed contacts 603 on the O50 
relay, contacts 604 closed by the TO relay, con- 
ductor 605, contacts 606 on relay IND, through 
the winding of T4 to negative, to operate that 
relay which locks itself in a manner identical 
with the locking circuit of relays I! to I8, inclu- 
sive. A circuit may also now be traced from 
positive at 607 through a similar parallel path 
through normally closed contacts on the O8, and 
relays 6 and 8, conductor 608, normally closed 
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contacts 609 on the O80 relay, contacts 610 on the 
TO relay, conductor 611, through contacts 612 on 
relay IND, through the winding of T3 to negative, 
operating relay T3. 

In the event that the OS relay is operated, 
these circuits for relays T3 and T4 will extend 
only through the normally closed contacts on 
relays 8 and 6 of the units register, but otherwise 
will be as above. 

The digit 1 in the tens register will be dis- 
ployed when the O5 relay 1s operated, and when 
either the units relays 6 or 8 of the units register 
are operated and the O50 relay is normal. Digit 
1 will be displayed when the O6 relay is operated 
and the relay (0 in the tens register is operated, 
and also when relay (0 is operated and relay 
O5 is at normal. Assume first that the O$ and 
unit relay 6 are operated, and that there are 
no other values in the tens register, in which 


case relay TO will likewise be operated. Relays . 


If and IS will be operated to form the digit 1 
over circuit traceable from positive at 613, con- 
tacts 614, on the unit relay 6, contacts 615 on 
the O80 relay, conductor 616, contacts 617 on the 


O50 relay, contacts 618 on the TO relay, conduc- . 


tor 619, contacts 620 on relay IND, through the 
winding of relay T5 to negative; and from posi- 
tive at 620, contacts 621 on the unit relay 6, con- 
tact 622 on the OS relay, conductor 623, con- 
tacts $24 on the O80 relay, contacts 625 on the 
TO relay, conductor 626, through contacts 627 on 
relay IND, through the winding of T! to nega- 
tive. These relays will operate and lock, as here- 
inbefore explained. In the event that the relay 


{0 in the tens register is the only one operated, : 


positive will be placed on conductor 626 from the 
previously traced circuit from 607, through 
springs 609 on the O60 relay, contact 628 on relay 
10 to conductor 626. Positive will be placed on 
conductor 619 from the previously traced circuit 
beginning at 60! and extending through contact 
603, through contact 629 on the relay 10, to con- 
ductor 619. 

The foregoing will serve as examples of how 
Tt to TS are operated under the joint control of 
the tens register relays, the units register relays 
6 and 8, the O5 relay, and the O50 relay, to cause 
relays T! to TS to operate and display the digit 
required to properly indicate the sum registered 
in the registers at the moment the indication is 
taken off. Further description of the operation 
of the tens register indicator is not deemed nec- 
essary herein, as it w‘ll be merely a repetition of 
the foregoing, altered «. meet the conditions im- 
posed by the digit to we displayed. 


The hundreds digit indication 


The hundreds digits of the sums accumulated 
in the totalisator are displayed by an indicator 
duplicating that shown in Fig. 7, which indicator 
is controlled by five relays duplicating the control 
relays of the units and tens register. The cir- 
cuits to these hundreds digit control relays, how- 
ever, are extended directly from the banks of the 
hundreds register switch HR rather than through 
relay contacts, as in the units and tens register. 
In Fig. 4 these circuits are shown. Relay Hi 
will be operated responsive to the operation of 
the relay IND, through wiper 450 on the hundreds 
rotary HR, when that wiper is engaging its sec- 
ond bank contact to which conductor 481 is con- 
nected, and also when wiper 450 engages the 
fifth, seventh and eighth contacts in its bank, to 
which conductor 48{ is also connected. A circuit 
may be traced from positive at 452 through any 
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bank contact in the bank engaged by wiper 483 
except the number one contact therein, through 
contacts 454 on relay IND, wiper 450, conductor 
451, through the winding of relay Hi to nega- 
tive. As will be seen in the foregoing table, relay 
Hi is operated when the digit to be displayed 
is 1, 4, 6, or 7. 

Relay H2 will be operated through wiper 450 
when that wiper engages 6/0 bank contact to 
which conductor 455 is connected, and this relay 
will also be operated through contacts 456 and 
wiper 4517 when that wiper engages the fourth, 
fifth, and sixth contacts in its bank, to which 
conductor 456 is likewise connected. 

Relay H3 will be operated through wiper 450 
when that wiper is engaging the first, third and 
fourth contacts in its bank, to which conductor 
458 is connected, and also through wiper 457 
when that wiper is engaging its eighth bank con- 
tact to which conductor 458 is also connected. 

Relay H4 will be operated when wiper 4517 en- 
gages its first bank contact, to which conductor 
459 is connected, and also when that wiper en- 
gages its seventh, ninth, and tenth contacts to 
which conductor 459 is also connected. 

Relay H5 will be operated through wiper 450 
when that wiper engages its sixth and ninth bank 
contacts to which conductor 460 is connected, 
and also operated through wiper 457 when that 
wiper engages its second and third bank contacts 
to which conductor 460 is also connected. 

When the wipers of switch HR are engaging 
the first bank contact, as shown in Fig. 4, and the 
wipers of the thousands register switch THR and 
succeeding switches are likewise in their first or 
home position, operation of contacts 454 and 456 
on relay IND will not extend positive to any of 
the relays Hi to H65, inclusive, and there will be 
no indication in the huncreds register. This will 
occur in the early stages of operation when the 
sum accumulated in the adding machine does not 
yet equal one huridred units. 


The thousands register 


The thousands register and control therefor 
duplicate the hundreds register, and control is 
effected through wipers 410 and 411 of the thou- 
sands rotary switcn THR. Since these circuits 
are identical with those of the hundreds regis- 
ter, they have been omitted from the drawings 
to avoid an unnecessary complication thereof. 


Preliminary indication 


In certain instances, in order that the indi- 
cators will properly indicate the sums accumu- 
lated in the adding machine, it will be necessary 
to operate the hundreds register preliminary to 
and before a norma! transfer to this register is 
in order. Thus, for example, if at the moment 
the indication is taken off there is an odd fifty 
registration in the fifty register, an odd five reg- 
istration in the tens register, and also forty units 
registered in this register, the sum of these values 
will equal 95; and if either the units register relay 
6 or the units register relay 8 is in operated posi- 
tion, this odd value sum will exceed one hundred 
and the hundreds rotary HR will be operated over 
circuits shown in Figs. 3 and 4. Since under the 
conditions assumed relay 40 in the tens register 
is operated, there will be positive on the conduc- 
tor 330 which will be extended over conductor 380 
to either contact 38! on the units relay 6 or con- 
tacts 382 on the units relay 8, one of which is 
operated under the conditions assumed, contacts 


A586 


21 
383 on the OS relay, contacts 384 on the O56 re- 
lay, to conductor 385. 

In the timing device 500, Fig. 5, are contacts 
863 which are closed momentarily just before 
main contacts 502 are closed. Contacts 563 close 
the obvious circuit for the preliminary indication 
relay PIND, operating that relay. Relay PIND 
closes contacts 386, Fig. 3, extending the positive 
on conductor 385, through normally closed con- 
tacts 415, Fig. 4, on the PI2 relay, through the 
winding of relay PI! to negative, operating relay 
PI!. This relay closes a circuit from positive at 
416, through contacts 477 on the PI! relay 
through the winding of PI2 to negative, operat- 
ing PI2, which locks itself through contacts 478, 
419, and 480 to positive at 476. Operation of relay 
PI! will close a circuit from positive on conduc- 
tor 410, which conductor will carry positive since 
relay O80 is operated under the conditions as- 
sumed, contacts 481, through the winding of relay 
FCI to negative, operating relay FC!, which 
closes contacts 420, thereby closing the previously 
traced circuit from positive at 417 through the 
winding of relay FC2 to negative, operating relay 
FC2, which closes contacts 423, thereby to step 
the rotary switch HR one step to register therein 
the one hundred units made up of the odd values 
mentioned. 

With relay PI2 locked up as above, the next 
pulse which normally would operate FC! and 
FC2 to effect a carry to the hundreds register, will 
be diverted, inasmuch as contacts 412, through 
which the circuit over which this pulse travels is 
extended as hereinbefore explained, will be 
opened. Assume for the moment that the next 
transfer to the hundreds register comes in over 
the fifty channel and that relay FB and FS are 
operated, contacts 411 will be closed and the cir- 
cuit will be extended through contacts 482 
through the winding of relay PI3 to negative, op- 
erating PI3 which opens contacts 413, to insure 
that relay FCI will not operate, and unlocks 
relay PI2 by opening contacts 419. Relay PI3 
locks itself through contacts 483 and contacts 411 
to insure that it will remain in operating posi- 
tion so long as the pulse remains on conductor 
410. As soon as this pulse goes off, indicating 
the completion of an attempt to transfer to the 
hundreds register, relay PI3 restores, so that the 
next transfer to the hundreds register will go 
through in the norma] manner. 

It will be noted that the preliminary operation 
of the hundreds register switch HR occurs just 
prior to an operation of the indicator relay IND. 
It follows then that this preliminary operation of 
HR will facilitate an accurate indication of the 
hundreds digit of the sum accumulated regard- 
less of the fact that the various lesser value reg- 
isters, in which parts of the odd values sum are 
accumulated, have not reached a transfer value. 

So long as the indicator relay IND remains 
operated the various indicator relays, such as 
Ii—I§, for example, will be maintained operated 
over the circuit over which they were operated. 
When relay IND restores contacts 516 close be- 
fore the other contacts on the relay open and 
positive will be placed on the locking conductors, 
such as $17, to maintain the operated indicator in 
operated position, thereby to maintain the digits 
indications until the beginning of the next in- 
dication cycle. 


Reset 


At the beginning of each series of operations 
to be registered and indicated by the totalisator, 
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the various stepping switches and relays must be 
restored to a normal position so that the first 
indication given before any transactions are regis- 
tered will consist only of zeros. To this end, a 
manually controlled switch, not shown, is closed 
by the attendant, thereby to operate one or more 
reset relays, not shown, to close the reset con- 
tacts RST appearing throughout the figures here- 
in. Since the number of contacts RST to be 
operated exceeds the number that can be carried 
by a single relay, a plurality of reset selays are 
provided and operated in muliiple which elec- 
trically is the same as a single relay. 

The operation of the reset relay restores the 
units register by closing contacts 270, 211, 2172 
and 273. If the switches 2R!, 2R2, and 2R3 are 
in such positions as to extend a circuit to relay 
2, 4, 6, or 8, closing of these contacts 270 to 2173, 
inclusive, will place positive on conductor 274, 
thereby extending a circuit through normally 
closed contacts 275 on the rotary switch 2Rl, 
through the winding of magnet 2R/ to negative, 
operating that magnet which interrupts its own 
circuit by opening contacts 215, and restores to 
advance the wipers one step. If positive is still 
present on conductor 274, the magnet will con- 
tinue to operate in buzzerlike fashion uncil wiper 
211 engages a contact through which a circuit 
is extended to relay UO rather than any one of 
the other relays in the register, and positive will 
be removed from conductor 214 and the switch 
will come to rest with the units register at zero 
position. It will be noted that switches 2R2 and 
2R3 are not restored to normal position, but rath- 
er remain in the position last used to start the 
succeeding series of regisirations from this posi- 
tion. 

The tens register is restored to normal by clos- 
ing of reset contacts RST381, 388, 389, 390, and 
391, to which conductors 332, 311, 316, 325, and 
33@ are connected. If the wipers of switches 5R, 
2CR, and (0R are in such position that either 
relay 10, 20, 30, or 40 is in operated position, posi- 
tive will be placed on conductor 392 and wil] ex- 
tend through normally closed contacts 393 on the 
five units rotary §R, through the winding of the 
magnet 8R to negative, operating that magnet 
which interrupts iis own circuit by opening con- 
tacts 393. The magnet restores and advances 
the wipers of switch 5R one step, and if positive 
is still present on conductor 392 this operation 
will be repeated. As soon as the wipers of switch 
§R reach a contact through which a circuit is 
extended to the T0 relay and is not simultaneous- 
ly extended to the O6 relay, the positive on con- 
ductor 392 will be removed and the switch will 
come to rest with the tens register at zero. 
Switches 2CR and {6R are not reset, but rather 
will commence the next series of registrations 
from the position in which they are located at the 
conclusion of the previous series. 

Closing the reset contacts 446 and 447 will com- 
plete a circuit from positive on wiper 40! on 
switch TCR, conductor 408, conductor 394, nor- 
mally closed contacts 348 on this swiich, con- 
tacts 447, through the winding of the magnet 
TCR to negative, operating that magnet which 
interrupts its own circuit by opening con acts 
348. The magnet restores and advances the wip- 
ers 401 one step, thereby to open the circuit just 
traced and the fifty units register is thus res.ored 
to normal. 

The hundreds units register is restored when 
the reset relay is operated over a circuit which 
may be traced from positive at 417, normally 
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closed contacts 418 on the hundreds rotary 
sw.tch, wiper 490, any contact of the bank of this 
wiper 490, except the number one contact, con- 
tacts 491 on the reset relay, through the winding 
of magnet HR to negative, this magnet operating 
its own circuit by opening contact 418 to advance 
the wipers of switch HR step-by-step until the 
wipers reach the position in which they are shown 
in Fig. 4. 

The thousands and ten-thousands rotary 
switches .are restored to normal in a manner 
identical with that of the hundreds rotary HR. 

From the foregoing, it will be apparent that 
the registers of the adding machine of the pres- 
ent invention are each capable of accepting a 
plurality of transactions simultaneously and reg- 
istering those transactions without interference 
one with the other. Transfers are made from a 
lower register to a higher register when neces- 
sary, and at the moment of transfer one of the 
channels leading into the register that is making 
the transfer is momentarily disabled so as to 
prevent a transaction received over that channel 
from inverfering with the transfer. Through this 
arrangement, registrations can be received at very 
high speed and accumulations in the adding ma- 
chines made with accuracy. The fundamental 
control circuits are operated on a wider margin 
between maximum and minimum current values, 
thereby to permit a wider latitude of adjustment 
of the relays to further enhance speed without 
sacrificing accuracy. 

While I have chosen to illustrate my invention 
by showing and describing a preferred embodi- 
ment of it, I have done so by way of example only, 
as there are many modifications and adap:ations 
which can be made by one skilled in the art with- 
in the teachings of the invention. 

Having thus complied with the statutes, and 
shown and described a preferred embodiment of 
my invention, what I consider new and desire to 
have patented by Letters Patent is pointed out 
in the appended claims. 

What is claimed ts: 

1. In a totalisator system adding machine; a 
tens register in which tens values are accumu- 
lated; a hundreds register in which fifty and hun- 
dred units values are accumulated; a tens carry 
relay; means including said tens carry relay for 


effecting a transfer to the hundreds register; a ; 


ten units value channel leading into said ma- 
chine; means including a tens channel relay that 
is operated upon the receipt of a ten units value 
over said channel for operating said tens register 
to register said value therein; and a circuit for 
said tens channel relay extending through nor- 
mally closed contacts on said tens carry relay, 
said contacts being opened by an operation of 
the tens carry relay to prevent an operation of 
only the ten units channel relay during a trans- 
fer to the hundreds register. 

2. In a totalisator system adding machine; 
units register relays operable to register zero, 
two, four, six, and eight units respectively; a 
plurality of independent channels leading into 
said adding machine; a stepping switch for each 
channel: a single set of contacts on one of said 
switches; a plurality of sets of contacts on the 
other switches; a wiper for each set of contacts, 
which wiper steps sequentially over the contacts 
as the switch steps; circuit connections between 
the contacts of each one of said switches and 
the wipers of a succeeding switch and between 
the contacts of the last one of said switches and 
said register relays, over which connections one 
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of said relays is operated to register the units 
then accumulated in the adding machine; a mag- 
net for each stepping switch; a relay for each 
channel operated when a value is received over 
that channel; a circuit for each magnet closed 
by the associated channel relay in operated posi- 
tion to operate the magnet and thereby step the 
associated switch one step, the wipers of said 
switch opening the circuit of the register relay 
then energized and closing a circuit to the regis- 
ter relay for the next higher value thereby to 
register that value in the adding machine, a 
reset relay; and circuit means closed by said re- 
set relay to the magnet of said single wiper 
switch over which circuit the switch is operated 
until a circuit is closed to the zero register relay, 
thereby to reset the register to Zero. 

3. In a totalisator system adding machine; 
units register relays operable to register zero, 
two, four, six and eight units respectively; three 
independent channels leading into said adding 
machine; a stepping switch for each channel; 
a single set of contacts on one of said switches; 
a plurality of sets of contacts on the other 
switches; a wiper for each set of contacts, which 
wiper moves sequentially over the contacts as 
the switch steps: circuit connections between 
the contacts of a first one of s*id switches and 
the wipers of a second one of said switches; cir- 
cuit connections between the contacts of said 
second switch and the wipers of a third one of 
said switches; circuit connections between the 
contacts of said third switch and said register 
relays; means for completing a circuit through 


5 said wipers, contacts and connections to one of 


the register relays to operate that relay to reg- 
ister the units then accumulated in the adding 
machine; a relay for each channel energized 
when a value is received over-that channel; a 
magnet for each steppine switch; a circuit for 
each magnet closed by he associated channel 
relay in energized position to operate the magnet 
and thereby step the associated switch one step; 
the wipers of said switch opening the circuit 
of the register relay then energized and clos- 
ing a circuit to the register relay for the next 
higher value thereby to register that value in 
the adding machine. 

4. In a totalisator system adding machine; 
units register relays operable to register zero, 
two, four, six, and eight units respectively; a 
plurality of stepping switches; wipers in each 
switch; a bank of contacts over which an as- 
sociated wiper steps as the switch steps; cir- 
cuit connections between the contacts of each 
switch and the wipers of a succeeding switch 
and between the contacts of the last one of said 
switches and said register relays; means for 
closing a circuit through said wipers and con- 
nections to one of said register relays to operate 
that relay to register the units value then ac- 
cumulated in the adding machine; means in- 
cluding a relay for each switch for stepping 
that switch thereby to open the circuit of the 
register relay then energized and close a circuit 
to the register relay for the next higher value 
thereby to operate that relay to register that 
value; a tens register; a carry relay operable to 
transfer to the tens register values of ten units 
accumulated in the units register; a cire:‘t for 
said carry relay paralleling said eight units relay 
and closed by contacts on any one of said 
stepping switch relays to operate the carry relay 
simultaneously with any one of the switches 
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when eight units have been accumulated; a 
second circuit for said carry relay paralleling 
said six units relay and closed by contacts on 
any two of said stepping switch relays to op- 
erate the carry relay simultaneously with any 
two of the switches when six units have been 
accumulated; and a third circuit for said carry 
relay paralleling said four units relay and closed 
by contacts on three of said stepping switch re- 
lays to operate the carry relay simultaneously 
with the three switches when four units have 
been accumulated in the units register. 

5. In a totalisator system adding machine; 
units register relays operable to register zero, 
two, four, six and eight units respectively; a 
plurality of independent char leading into 
said adding machine; a stepping ch for each 
channel; a single set of contacts on one of said 
switches a plurality of sets of contacts on the 
other switches; a wipe. 
tacts, which wiper steps sequentially over the 
contacts as the switch steps; circuit connections 
between the contacts of each one of said 
switches and the wipers of the succeeding 
switch and between the contacts of the last 
switch and said register relays; means for com- 
pleting a circuit through said wipers and cir- 
cuit connections to one of said register relays to 
operate that relay to register the units value 
then accumulated in the adding machine; a 
magnet for each stepping switch; a relay for 
each channel operated in response to the clos- 
ing of a circuit over said channel; a circuit for 
each magnet closed by the associated channel 


relay in operated position to operate the mag- ° 


net and thereby step the associated switch one 
step, the wipers of said switch opening the cir- 
cuit of the register relay then energized and 
closing a circuit to the register relay for the 
next higher value thereby to operate that re- 
lay to register that value in the adding machine; 
a tens register in said adding machine; a carry 
relay; a circuit for said carry relay completed 
when the units registration equals ten to oper- 
ate that relay thereby to register ten in said 
tens register; and contacts on said carry relay 
opened by said carry relay in operated position 
and included in the circuit of one of said chan- 
nel relays for opening the circuit of only one of 
said channel relays thereby to prevent an oper- 
ation of that relay and stepping switch while 
said carry relay is making a transfer to said tens 
register. 

6. In a totalisator system adding machine; a 
units register operable to register zero, two, 
four, six, and eight units, a plurality of step- 
ping switches having wipers and banks of con- 
tacts over which the wipers step as the switch 
steps; connections between the contacts of one 
switch end the wipers of the succeeding switch 
and between the contacts of the last switch 
and the units register; means for closing a cir- 
cuit over said connections to operate said regis- 
ter to register the units value then accumulat- 
ed in the machine; a relay for each stepping 
switch operated when a unit value is received in 
the machine; a circuit for each stepping switch 
closed by the associated relay in operated posi- 
tion to operate that switch and thereby reoper- 
ate the register to add the units value therein; 
a tens register; a carry relay operable to trans- 
fer values to the tens register when the sum in 
the units register equals ten; circuits for said 
carry relay controlled jointly by said switches 
and associated relays and closed when ten units 
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are registered in the units register to operate 
the carry relay to effect a transfer to the tens 
register; and contacts opened by the carry re- 
lay in operated position and included in the cir- 
cuit of only the relay associated with the last 
one of said stepping switches to prevent an op- 
eration of that switch during a transfer effected 
by said carry relay. 

7. The combination with a plurality of elec- 
trical devices operable together in combinations 
of three, of control means therefor comprising 
a high sensitivity relay in each of two devices 
of the combination, a low sensitivity relay in 
the third device of the combination, a resistor 
in one of said two devices, means for establish- 
ing a series circuit through said three relays and 
resistor, means for energizing said circuit to op- 
erate the two high sensitivity relays thereover 
to control the associated devices, normally open 
contacts in two of said <ievices closed by the de- 
vice moving into operated position, and a cir- 
cuit extending through said closed contacts in 
series for short-circuiting said resistor to in- 
crease the current flow in said circuit thereby 
to operate said iow sensitivity relay to control 
the associated device. 

8. In a totalisator system, a total adding ma- 
chine, an individual adding machine, a high 
sensitivity relay in each adding machine, a 
ticket machine, a low sensitivity relay in said 
ticket machine, a resistor, a collector, means in- 
cluding said collector for establishing a series 
circuit through said resistor and said three re- 
lays, means for energizing said circuit to oper- 
ate the high sensitivity relays, a register in said 
total adding machine, means responsive to an 
operation of said associated high sensitivity re- 
lays for operating said register, contacts closed 
by said register, contacts closed by said high 
sensitivity relay; a register in said individual 
adding machine, means responsive to an oper- 
ation of said associated high sensitivity relay 
for operating said register, contacts closed by 
said latter register, contacts closed by said lat- 
ter high sensitivity relay, means including a cir- 
cuit closed by the contacts in said individual 
and ‘otal adding machines for short-circuiting 
said resistor thereby to increase the current flow 
in said series circuit to operate said low sensi- 
tivity relay thereby to control said ticket ma- 
chine, and contacts opened by said low sensi- 
tivity relay for opening said series circuit. 

9. In a totalisator system adding machine; a 
tens register including a relay for zero, ten, 
twenty, thirty, and forty units values; three 
stepping switches having banks of contacts and 
wipers that are moved from contact to contact 
as the switches step; connections between said 
contacts and wipers and relays; means for clos- 
ing a circuit over said connections to operate 
said relays one at a time to register the value 
then accumulated in the register; a five unit 
channel leading into said machine; means in- 
cluding a channel relay operated when a five 
unit, value is received over said channel for oper- 
ating a first one of said stepping switches through 
one step; a units register; a carry relay in said 
units register operated when the value accumu- 
lated therein equals ten units; means controlled 
by said carry relay for operating a second one 
of said stepping switches through one step; & 
ten units channel leading into said machine; 2 
tens channel relay operated when a ten units 
value is received over said tens channel for oper- 
ating the third stepping switch through one step, 
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a hundreds register; a tens carry relay operable 
when the value accumulated in the tens register 
equals fifty units to transfer that accumulation 
to the hundreds register; a connection branching 
off of the circuit to the twenty units relay in the 
tens register and extending to a first wiper in 
the first of said switches; an odd five units relay 
in said register; a circuit for said odd five relay 
completed through the even contacts in a second 
row of the bank of said first switches and the 
wiper engaged thereby to operate the odd fives 
relay to register an udd five units value; and a 
circuit for said tens carry relay completed 
through said first wiper and the even contacts 
engaged thereby, and normally open contacts on 
the fives channel relay, the tens channel relay 
and the units carry relay when twenty-five units 
are accumulated in the tens register and values 
are simultaneously received over the fives and 
tens channels and the units carry channel to 
operate the tens carry relay and effect the trans- 
fer of fifty units to the hundreds register. 

10. In a totalisator system adding machine; 4 
tens register, a relay in said register operable to 
register forty units in said machine; means for 
operating said relay when the sum accumulated 
in said register equals forty units; a five unit 
channel leading into said machine; a stepping 
switch: a relay associated with said stepping 
switch; means for operating said relay responsive 
to the receipt of a five unit value in said ma- 
chine: means operated by said associated relay 
in operated position for operating said switch to 
take one step, thereby to register an odd five units 
value in said machine; a hundreds register; 4 
carry relay operable when the value accumulated 
in said tens register equals fifty units; a wiper 
on said switch; a plurality of contacts engaged 
sequentially by said wiper as the switch steps, 
said wiper engaging an even numbered contact 
when an odd five unit value is registered in the 
machine; a direct connection from said forty 
units relay to said wiper; a connection extend- 
ing from the even numbered ones of said con- 
tacts through normally open contacts on the relay 
associated with said stepping switch to said carry 
relay, a circuit closed over said connections, when 
said wiper is engaging an even numbered contact 
and said associated relay is operated upon the 
receipt of a secund five units value in said ma- 
chine, to operate said carry relay in parallel with 
said forty units relay and thereby effect a transfer 
of fifty units to said hundreds register. 

11. In a totalisator system adding machine; a 


tens register; a relay in said register operable ,; 


to register thirty units in said machine; means 
for operating said relay when the sum accumu- 
lated in said register equals thirty units; a five 
units channel leading into said machine; a 
stepping switch associated with said channel; a 
tens units channe! leading into said machine; a 
stepping switch associated with said tens units 
channel; a relay associated with each of said 
channels and its associated stepping switch; 
means for operating the five units channel relay 
responsive to the receipt of a five units value 
in the machine; means operated by said five 
units relay for operating the associated stepping 
switch through one step thereby to register a five 
units value in said machine; a hundreds register; 
a carry relay operable when the value accumu- 
lated in said tens register equals fifty units; 
means for operating the ten units channel relay 
responsive to the receipt of a ten units value 
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in the machine; a wiper on said five units switch; 
a plurality of contacts engaged sequentially by 
said wiper as the switch steps, said wiper en- 
gaging an even numbered contact when an odd 
five unit value is registered in the machine; a 
direct connection from said thirty units relay to 
said wiper, a connection from the even numbered 
ones of said contacts through normally open 
contacts on said five and ten units channel relays 
to said carry relay, a circuit closed over said con- 
nections when said thirty units relay is energized, 
and said wiper is engaging an even numbered 
contact and the five and ten units channel relays 
operate simultaneously in response to the receipt 
of a second five units value and a ten units value, 
respectively, in said machine to operate said carry 
relay in parallel with said thirty units relay and 
thereby effect a transfer of fifty units to said 
hundreds register. 

12. In a totalisator adding machine, a tens 
register in which the tens digit of the sum ac- 
cumulated in the machine is registered; a hun- 
dreds register; a switch in said hundreds register 
operable through one step to register fifty units 
in the register, a relay in the tens register oper- 
ated when the sum in that register equals fifty 
units to operate said switch through one step; 
a second switch in said hundreds register oper- 
able through one step to register fifty units in 
the register; a fifty units channel leading into 
the machine; a relay operated when a fifty units 
transaction is received over said channel to oper- 
ate said second switch through one step to regis- 
ter fifty units; an odd fifty units relay; a circuit 
for id fifty units relay controlled jointly by 
sa. switches and closed when one fifty units 
value is in the register; a hundred units switch 
in said hundreds register operable through one 
step to register one hundred units; a hundred 
units channel leading into said machine; a relay 
operated when a one hundred units value is re- 
ceived over said hundreds channel to operate said 
hundreds switch one step; a pair of transfer re- 
lays; a circuit for said transfer relays controlled 
jointly by said fifty units switches and closed 
each time one hundred units are placed in the 
fifty register; circuit means controlled by said 
transfer relays in operated position and over 
which said hundreds switch is operated through 
one step to transfer said hundred units from the 
fifty to the hundreds register; and contacts 
opened by said transfer relays and included in 
the circuits of said fifties and hundreds channel 
relays to prevent an operation of those relays 
during said transfer. 

ARTHUR J. JOHNSTON. 
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This invention relates to automatic computers 
and has for its principal object the provision of 
a new and improved device of this kind. 

It is a main “ject of the invention to provide 
e computer for automatically determining in se- 
quence the ratio existing between each one of 3. 
plurality of individual amounts and the sum of 
said amounts, and for controlling an indicator 
individual to each amount to indicate the ratio 
so computed. 

Another object of the invention is to provide a 
computer for automatically determining in se- 
quence the ratio between each one of a plurality 
cf individual amounts and the sum of said 
emounts minus a fixed percentage of said sum, 
and for controlling an indicator individual to 
each amount to indicate the ratio so computed. 

Another object of the invention is to provide 
in a computer for automatically determining in 
sequence the ratio between each one of a plu- 
rality of individual amounts and the sum of said 
emounts, a device for subtracting one of said in- 
Gividual amounts from said sum and for comput- 
ing said ratios against the resulting difference 
miaus a fixed percentage of said difference, and 
for controlling an indicator individual to each 
amount to indicate the ratio so computed. 

Another object of the invention is to provide 
in a computer, for use in a system in which sums 
pre cesignated by simultaneously closing a plu- 
rality of circuits per digit, a register switch hav- 
ing a plurality of wipers corresponding in num- 
ber to said circuits, which wipers are stepped 
over contacts until circuits are completed over all 
of the ‘vipers simultaneously thereby to stop the 
switch in a position corresponding to a digit 
resistered in the switch contacts. 

Another object of the invention is to provide 
in a computer a register switch having wipers 
whici are stepped over contacts in search of 
marked contacts designating a digit registered in 
said contacts, over which wipers circuits are 
completed to stop the switch on the marked con- 
tacts preparatory to stepping the switch a num- 
Ler of steps corresponding to a subtrahend digit 
and over which wipers circuits are subsequently 
extended to transinit out of the switch the digit 
representing the difference between said first 
cigit and said subtrahend. 

Still another object of the invention is to pro- 
vide a computer for determining and controlling 
the display of a series of ratios accurately and 
rapidly. 

A further object of the invention is to provide 
@ computer that can be manufactured at low 
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2 
cost and can be maintained in proper working 
condition economically. 

Further objects of the invention, not specifi- 
cally mentioned here, will be apparent from the 
detailed descriptions and ciaims which follow, 
reference being had to the accompanying draw- 
ings in which a preferred embodiment of the in- 
vention is shown by way of example only and in 
which: 

Fig. 1 is a single line diagram of the invention; 

Fig. 2 is a schematic of the bridge actua* 7% 
relays and associated apparatus; 

Fig. 3 is a schematic of the late scratch con- 
trol relays and associated apparatus; 

Fig. 4 is a schematic of the register switches; 

Fig. 5 is a schematic of the refund relays and 
refund switches; 

Fig. 6 is a schematic of the total arm of the 
bridge and relays for setting the resistance there- 
of; 

Fig. 7 is a schematic of the balancing ana cor- 
re-ting arms of the bridge and of the chain re- 
lays by which the balancing arm is controlled; 

Fig. 8 is a schematic of the odds indicators 
and odds setup relays for controlling the same; 

Fig. 9 is a schematic of the runner arm of the 
bridge and relays for setting the resistance 
thereof; 

Fig. 10 is a schematic of the bridge control 
apparatus; and 

Fig. 11 is a diagram showing how Figs. 1 to 10, 
inclusive, fit together. 

As brought out in the co-pending application 
of Johnston, Serial Nc 16,310, filed March 22, 
1948, now Patent 2,563,041, issued August 7, .951, 
a totalisator accumulates the total value of 
tickets sold in a particular pool and also the 
total value of the tickets soid on each runner in 
that porl. At periodic intervals, usually once 
every ninety seconds, the adding machines are 
momentarily connected to indicators and the 
values thus accumulated in the adding machines 
are registered on the indicators, which are visible 
at various points about the premises. Each digit 
of the values thus displayed is displayed under 
the control of five relays, two of which must be 
operated to indicate the digit. After these re- 
lays are operated, they are maintained in op- 
erated position and maintain positive potential 
on the busses over which they are operated, after 
the indication control relays have restored to 
disconnect the indicators from the adding ma- 
chines. 

The indication busses are also extended to a 
computing room in the pari-mutuel department, 
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so as to display the values therein on a suitable 
indicator, usually a miniature indicator. In the 
computing room, an odds control man, usually 
called the odds mar. is provided with a set of 
keys through the manipulation of which he se- 
lectively controls the miniature indicator to dis- 
play first the total sum and then the sums on 
the individual runners, one at a time. 

Teamed with the odds man is an odds calcu- 
lator who is provided with tables from whicn 
he can determine the approximate odds on a par- 
ticular runner from the sum in the total pool 
and the sum registered on that runner. The 
calculator gives the approximate odds to the odds 
man who then manipulates his keys to select the 
odds indicator corresponding to that runner and 
to set that indicator to indicate the approximate 
odds on that runner. 

In States where racing is permitted, the racing 
statutes provide for withdrawing from the total 
sums wagered a certain percentaze known as 
the “take.” The percentage so withdrawn varies 
from six to fifteen percent, depending upon the 
State, and the tables used by the calculator are 
based upon that part of the total pool available 
for distribution, that is, the net pool remaining 
after the “take” has been deducted. 

As will be seen in Fig. 1, where the odds com- 
puter is shown schematically by a single line 


diagram, when the odds man operates the proper +: 


manual indication selection key, a circuit will be 
closed from positive over conductor { through 
the winding of relay 2 to negative, operating re- 
lay 2 which connects the total bus 3 to the bus 
4 thereby to operate the miniature indicator to 
indicate the total sum then in the total pool. 
Each digit of such sum being controlled by five 
relays, busses 3 and 4 contain five wires per digit, 
and, as shown, the indicator is arranged to han- 


dle six digits so that these busses contain thirty 


wires each. 

With the total then in the pool indicated, the 
calculator selects the proper table and the odds 
man reoperates the manual selection keys to 
open the circuit to relay 2 and to extend a circuit 
from , »sitive over conductor § through relay 6 to 
regative, operating relay 6 which connects the 
first runner bus 7 to the bus 4 and miniature indi- 
cator. The indicator is thus set to indicate the 
sum registered on runner number one, and by 
reference to his tables the calculator determines 
the approximate ocds existing on that runner. 
The calculator informs the odds man of these 
approximate odds and the odds man manipulates 
the odds control keys 8 first ‘o close a circuit from 
positive through relay 35 to negative, *heveby 
to connect the odds indicator 9 corresponding to 
runner number one to the odds setup control bus 
36: and further manipulates the control keys to 
set the indicator to the approximate odds thus 
determined. Since the odds indicators, like the 
other indicators, ire controlled by five relays per 
digit, bus 36 contains eleven wires, five for each 
of two digits that the indicator is capable of 
displaying, and one for a dash inserted between 
these digits to indicate fractional odds, as will 
presently appear. 

The odds on runner rumber one thus being 
determined and indicated, the odds man manip- 
ulates the selection keys to open the circuit of 
relay 6 and to close the circuit to the relay, not 
shown, correspor ting to runner number two, the 
foregoing process being thus repeated for each 
runner until a circuit is closed over conductor {0 
to energize relay !{ and thereby counect the bus 


4 
{2 corresponding to the twelfth or last runner 
to the miniature indicator, and the control keys 
8 manipulated to energize relay 38, thereby to 
connect the odds indicator i4 corresponding to 
the last runner to the odds cortrol bus 36. 

The foregoing operations being completed, the 
odds indications remain until the next indication 
cycle of the totalisatcr. In practice, as soon as 
the line of odds has been completed, the odds 
man will re-operate the selection keys to close 
the circuit to relay 2, thereby connecting the total 
bus to the miniature indicator, so that he and 
the calculator will be informed cf the new total 
in the pool as soon as it is taken from the adding 
machine. 

The foregoing manual operations are time- 
consuming. A fast odds man, teamed with a 
fast calcv'ator, ordinarily can determine a line 
of odds on twelve runners in approximately one 
minute; and since in most instances the indica- 
tion cycle of the totalisator is ninety seconds, the 
complete line of odds is displayed but briefly be- 
fore a new indication cycle begins. 

The present invention provides for computing 
odds automatically instead of manually, and for 
automatically displaying the odds so determined. 
With a full line of twelve runners, the computer 
of the present invention will determine and dis- 
play the approximate odds in approximately five 
seconds, so that those odds will be displayed dur- 
ing a taajor portion of an indication cycle rather 
than during a minor portion, as is the case with 
manual operation. 

In the device of the present invention, one ai. 
of a Wheatstone bridge is automatically set to 
an ohmic resistance corresponding tec the total 
swim in the pool; a second arm of the bridge is 
set to an ohmic value corresponding to the sum 
registered on a particular runner; a third arm 
of the bridge is set to an ohmic value correspoud- 
ing to the percentage of the total sum available 
ior u'stribution after the take has been deducted; 
and the fourth or balancing arm automatically 
adjusted step-by-siep to bring the bridge into 
balance. The odds determined by the point at 
which the bridge is brought into balance are set 
automaticelly cn the indicators, whereupon the 
sum on the first runner registered in the second 
arm of the bridge is removed and the sum cor- 
responding to the second runner substituted 
therefor and the bridge re-balanced to deter- 
mine the odds on the second runner, this process 
being repeated until the odds on all] of the run- 
ners have been determined and indicated. As 
soon as the line of odds has been completed, the 
total arm, the individual arm, and the baiancing 
arm of the bridge an“ the controls are returned 
to normal in readiness ‘or re-operation at the be- 
ginning of the next indication cycle. 

In American practice, winners are entitied to 
a return of the money paid for the winning tick- 
ets plus the odds on those tickets. Thus, for 
example, the odds on a winning ticket are two to 
one, each two-dollar ticket paying six dollars, 
that is, the two-dollar purchase price plus two to 
one odds or four doilars. The automatic com- 
puter takes this into account, indicating the odds 
only. Thus when odds of two to one are to be 
indicrved, the bridge balances when the amount 
in the total pool remaining after the “take’’ has 
been deducted is three times the amount regis- 
tered on the runner. In all instances, the odds 
indicated are the true ratio of the sums, at the 
balance point of the bridge, minus one. 

At the start of the sale of tickets on a par- 
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ticular race, odds are ordinarily not indicated 
until the sales total a sum large enough to render 
display of the approximate odds advisable. In 
the case of the automatic computer of the present 
invention, when the total sum reaches this start- 
ing value, an automatic operation switch is man- 
ually closed to connect the bridge actuating re- 
lays to the timer by which the indication cycle of 
the totalisator is controlled. At the next indica- 
tion cycle, the timer mumentarily closes a cir- 
cuit to positive, whereupon the bridge actuating 
relays function to move an access switch com- 
prising wipers 22 and 32 from normal into en- 
gagement with the first contact in the banks en- 
gaged by those wipers. A circuit is also closed 
over conductor 13 through the winding of relays 
23 to negative, operating relays 23 which remove 
positive from the manual indication selection 
keys and also from the manuaij odds control keys, 
thereby to render those keys ineffective. 

As shown in Fig. 1, there are two relays 23, one 
associated with the selection keys and the other 
associated with the control keys, and these relays 
are operated simultaneously and are in effect onc 


relay. In practice, one or more relays may be ¢ 


used as desired. 

As soon as the timer removes positive from 
the bridge actuating relays, a circuit is closed by 
these relays from positive over conductor (5 
through the winding of relay 2, thereby connect~- 
ing the total bus 3 to the bus 4. A circuit is also 
completed from positive over conductor 16 
throuch the winding of relay 17, operating that 
relay which extends the bus 4 to the computer 


bus 20: and a circuit is completed from positive : 


over conductor {$ through the relay 19 to oper- 
ate that relay and extend the computer bus 20 
to the total arm 21 of the bridge, that arm thus 
being set to a value corresponding in ohms to the 
sum in the total. 

The circuits of relays 2 and 19 are then opened 
and other circuits closed from positive through 
wiper 22 and the relay 6 to negative, thereby to 
operate that relay to connect the bus 7 to the 
busses 4 and 28, and a circuit is completed from 
positive over conductor 24 through relay 25 to 
negative, to operate that relay to extend the ex- 
tension 26 of the bus 20 into the runner arm 27 
of the bridge. The runner arm is thus set to an 
ohmic value corresponding to the sum then reg- 
istered on the runner number one. 

The third or correcting arm 28 of the bridge, 
located opposite the total arm, is manuelly set to 
an ohmic value cc ¢esponding to the percentage 
of the total sum remaining after the take has 
been deducted. This arm is set to a desired 
ohmic value prior to the initiation of a comput- 
ing cycle and being once set remains fixed so long 
as the computer is used at locations where the 
take is the same. 

The fourth or balancing arm 29 of the bridge 
contains a total ohmic value proportional to the 
ohmic value of the correcting arm 28, the re- 
sistance of the balancing arm being varied step- 
by-step until the bridge is brought into balance, 
at which time the bridge control 30 functions 
through the balance arm to control the odds set- 
up relays 31. 

Simultaneously with the closing of a circuit 
over wiper 22, a circuit is closed over wiper 32 
and conductor 34 through the windng of relay 35 
to negative, operating that relay to connect the 
odds indicator 9, corresponding to runner num- 
ber one, to the odds control bus 36, so that when 
the bridge is balanced and the odds setup 3! op- 
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erated, indicator 9 will be set to indicate the ap- 
proximate odds thus determined. 

The odds on runner number one having thus 
been determined, the access switch is operated to 
step wipers 22 and 32 from their first to their 
second bank contacts, the circuit of relay 6 is 
opened to disconnect bus 7 from the computer 
bus 20, thereby to wipe out the setting of the 
runner arm 27. A circuit closed through wiper 
22 and its second bank contact to a relay, not 
shown, operates that relay to connect the bus cor- 
responding to the second runner to the bus 4, 
thereby to set the runner arm 27 to an ohmic 
value corresponding to the sum on runner num- 
ber two. A corresponding circuit is extended 
through wiper 32 to connect the odds indicator 
corresponding to runner number twe to the bus 
36, and the bridge is re-balanced to determine 
the odds on that runner. 

The foregoing operations are repeated step-by- 
step until odds have been determined on all of 
the runners in the race, at which time the access 
switch returns to normal and relays 23 are de- 
energized to return the contro! of the indicators 
to the manual keys. The odds man and calcu- 
lator may then check the odds computed by the 
automatic apparatus, and should occasion arise 
alter the odds as required, Restoration of the 
access switch to normal also disconnects the com- 
puter bus from the bus 4 and restores all of the 
bridge arms, except the correcting arm, to nor- 
ral. When the next indication cycle is initiated, 
the foregoing operations are repeated. 

It sometimes happens that after a number of 
tickets have been sold upon a particular runner, 
that runner will be scratched and, according to 
the rules of the track, purchasers of tickets on a 
late scratch are entitled to a refund. Obviously 
odds computed upon a total which includes a 
sum to be refunded will not be accurate, and in 
case of a late scratch the operation of the auto- 
matic computer is modified as follows: 

Late scratch control relays are brought into 
play to exercise control over the bridge actu- 
ating relays, so that when a new indication cycle 
is initiated relay 2 is not immediately opercted 
to connect the total bus 3 to the bus 4, but rather 
the relay, such as 6 or t1, corresponding to the 
scratched runner, is operated to connect the bus 
corresponding to that runner to the bus 4. Relay 
{1 is operated as before, and a circuit is closed 
from positive over conductor 4{ through relay 
42 to negative to operate that relay and extend 
the bus 20 into refund relays where the sum 
registered on the scratched runner is stored. 
The relay corresponding to this runner and 
relay 42 are then restored, relay 2 is operated, 
and a circuit extended from positive over con- 
ductor 43 through relay 44 to negative, oper- 
ating relay 44 to extend the extension 45 of the 
bus 20 into a subtracting device, wherein the 
total then existing in the poo! is registered. The 
subtracting device is then operated under the 
control of the refund relays and the sum stored 
in those relays subtracted from the total then 
in the pool. The corrected total thus being de- 
termined, the circuit of relay 17 is opened, the 
circuit of relay 19 closed, relay 44 is maintained 
operated, and the corrected total placed in the 
total arm 2! of the bridge. Relays 2, 19, and 
44 are then de-energized, and re.ays 6, {7 and 
25 are energized, and the sum then on runner 
nunber one is registered in the runner arm and 
the odds computed against the corrected total 
as before. 

After all of the odds on the runners then re- 
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maining in the race have been computed and 
indicated, the access switch returns to normal 
and upon the next indication cycle relay 2 is 
immediately operated, together with relays I7 
and 44, to register the total sum in the sub- 
tracting device and the refund sum stored in 
the refund relays is subtracted from this total 
and from each succeeding total until the sale 
of tickets on tha. race is closed. 

Approximate odds indications, in accordance 
with standard American practice, are numerous, 
varying from 99 to 1, down to fractional odds, 
and in most instances more than fifty different 
odds can be computed and indicated. I have 
found that it is convenient to set the total and 
individual rumner arms of the bridge to ohmic 
values corresponding to one ohm per dollar of 
value in the sums. Other resistance values will 
work equally well. I have also found it con-~- 
venient to place a maximum of 1,000 ohms in 
the correcting arm of the bridge when zero 
“take” is encountered. This arm of the bridge 
is set to a lesser ohmic value, depending upon 
the “take.” Thus, for example, if the “take’’ is 
6%, the correcting arm is set to 940 ohms; if 
the “take” is 10%, to 900 ohms; and if the “take” 
is 15%, to 850 ohms, each lesser ohmic value 
bearing a percentage relation to one thousand 
ohms the same as the amount available for 
distribution bears to the gross sum. 

The maximum resistance in the balancing 
arm is arranged to be directly proportional to 
the maximum ohmic value of the correcting arm. 
Thus, if the correcting arm has a meximum 
value of 1,000 ohms, and the highest odds that 
the computer is capable of computing is 100 to 1, 
the balancing arm will have a maximum of 
100,000 ohms. The balancing arm is preferably 
controlled by a so-called runaway relay chain, 
such as, for example, the chain shown in Patent 
No. 2,179,698 issued to Levy and Johnston, No- 
vember 14, 1939; and upon operation, each relay 
in the chain reduces the resistance of the bal- 
ancing arm until the bridge is brought into bal- 
ance. While 1,000 and 100,000 ohmic values are 
convenient for use in the correcting and bal- 
ancing arms respectively, other values may 
equally well be used within the teachings of the 
invention. 

Since the adjustment of the correcting arm 
to correspond to that portion of the pool re- 
maining after the “take” has been deducted, 
gross totals, as indicated by the adding machines 
of the totalisator, can be inserted directly into 
the total arm of the bridge and the odds indi- 
cated when the bridge is brought into balance 
are correct and are the same as if the “take” 
had been computed and deducted from the total 
sum before that sum is inserted in the total 
arm of the bridge. This arrangement permits 
faster computation of the approximate odds 
through the elimination of the steps of com- 
puting and deducting the take from the total 
on each cycle. 

When the amount accumulated in the pool is 
sufficient to warrant indicating a line of odds, 
the computer is brought into operation and re- 
mains in operation throughout the remainder of 
the period during which tickets are sold in that 
particular pool. The operation is as fetiows: 


Starting the computer in automatic operation 


Referring now to Figs. 2 to 10, inclusive, which 
when fitted together in the manner shown in 
Fig. 11 show by customary schematic diagram 
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sufficient details of the computer to enable one 
skilled in the art to understand the scope of 
the present invention. 

Key 1010, Fig. 10, is closed to connect the 
source of commercial] current to the amplifier 
equipment of the bridge control. In practice, 
this key is closed at the beginning of the day’s 
operations and remains closed throughout the 
day so that the amplifier and rectifier equipment 
will be warm and ready when needed. 

Manual key 318, Pig. 3, is the automatic opera- 
tion switch shown in Fig. 1, and is closed when 
automatic operation of the computer is to be 
initiated. Manual keys 315, 316 and 317 and 
key 221, Fig. 2, are likewise closed at this time. 

A circuit may now be traced from positive, 
spring 247 and its break contact, conductor 350, 
spring 339 and its break contact, key spring 316 
and its make contact, conductor (6, through the 
winding of relay 2 (Fig. 3) to negative, oper- 
ating relay 2 which connects the total indica- 
tion bus 3 to the bus 4, as indicated in Fig. 1. 
A circuit mey also be traced from positive 
through spring 332 and its break contact, spring 
333 and its break contact. key spring 315 and 
its make contact, through the winding of relay 
{1 to negative, operating relay {7 which extends 
the indication bus 4 to the computer bus 20, as 
indicated in Fig. 1. The bus 20 at the moment 
is not connected to anything and no circuits are 
completed over it as yet. 

At the next indication cycle, the totalisator 
timing device 351 (Fig. 3) will momentarily close 
a circuit which may be traced from positive at 
the timer, key spring 316 and its make contact, 
through spring 321 and its break contact, con- 
ductor 352, through the winding of relay 206 to 
negative, operating relay 206. A circuit may now 
be traced from positive on spring 266A, of relay 
206, and its make contact, conductor 383, through 
the winding of relay 23, to negative, operating 
relay 23 to disconnect the manual controls ef- 
fected by the odds man’s keys. 

Upon operating, relay 206 also closes a circuit 
from positive through spring 242 and its make 
contact, through the winding of slow-to-release 
relay 207 to negative, and relay 207 is operated 
over this circuit. Relay 207, at spring 243 and 
its make contact, closes a circuit from positive 
through slow-to-release relay 208 to negative, op- 
erating relay 208. Relay 208 closes spring 246 
against its make contact, thereby closing a cir- 
cuit extending from positive through spring 254 
and its break contact, conductor 280, through the 
twentieth bank contact engaged by the B-wiper 
of the access switch, through ‘’\e break contact 
of and spring 259, through the otor magnet 212 
of the access switch to negative, operating the 
motor magnet which pulls up and opens the cir- 
cuit just traced by moving spring 259 away from 
its break contact, thereby advancing the wipers 
of the switch one step from their twentieth to 
their first bank contacts. The access switch is 
the well known rotary type switch, having a plu- 
rality of wipers simultaneously stepped over their 
respective banks of contacts as the motor magnet 
de-energizes. 

It will be noted that the first twelve contacts 
in the bank engaged by the wiper A of the access 
switch are connected to positive so that when the 
access switch steps into engagement with its first 
bank contacts, positive will be placed on locking 
conductor 283, which is connected to wiper A. 
At spring 347 and its make contact, reiay 23 locks 
to conductor 283, so that once operated relay 23 
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remains operated until the access switch returns 
to normal, as will hereinafter appear. 


Placing the total in the total arm 21 of the bridge 


After a short interval of time, the timer 35! 
opens its contacts thereby breaking the above 
traced circuit of relay 296 and that relay restores. 
A circuit may now be traced from positive 
through spring 242 and its break contact, spring 
244 and its make contact, conductor 28!, spring 
$22 and its break contact, key spring 31/7 and its 
make contact, conductor 18, through the winding 
of relay 19 to negative, operating relay 19. As 
will be seen in Fig. 1, relay 19 extends the com- 
puter bus 20 into the total arm 21 of the bridge. 
As will be seen in Fig. 6, the total arm of the 
bridge consists of a plurality of resistors that are 
connected together in series, there being a set 
of resistors for each dig’t of the totals to be 
placed in the bridge arm. Assuming that the 
resistance of the bridge is to be adjusted to one 
ohm pe: dollar value in the total, the units re- 
sistors engaged by manual arm 615 will consist 
of one ohm each. the tens digit resistors engaged 
by manual arm 614 will have a resistance of ten 
ohms each, the hundreds digit resistors engaged 
by manual arm 613 will have one hundred ohms 
each, the thousands digit resistors engaged by 
manual arm 612 will have one thousand ohms 


each, the ten-thousands digit resistors engaged ‘ 


by manual arm 611 will have ten thousand ohms 
each, and the ane-hundred-thousands digit re- 
sistors engaged by manual arm 6/0 wil] have one 
hundred thousand ohms each; and further, each 


of these groups of resistors contains nine units. ue 


In Fig. 6, the relay arrangement for setting the 
resistance value has been fully illustrated in con- 
nection with t/.< aundreds digit resistors, this re- 
lay arrangem.*"« being duplicated for each of the 
other digits. However, to avoid an unnecessary 
complication of the drawings, the relays for the 
other digits have been illustrated merely by 3 
rectangle and it will be understood that that 
rectangle duplicates the relay arrangement 
shown. 

Energization of relay 18, which as shown in 
Fig. 6 is three separate relavs operating in par- 
allel, extends each of the five wires of each digit 
section of bus 20 to the relay group controlling 
the corresponding digit resistors. If desired, re- 
Jay 19 could consist of a single relay carrying 
the number of main springs and make contacts 
required to extend all of the digit sections of the 
bus to the relay groups. However, I prefer to use 
standard relays, each of which handles but two 
digits, as shown, and to connect such relays in 
parallel so that they function the same as 4 
single relay. 

In Figs. 5 and 6, only the hundreds digit sec- 
tion of the busses 4 and 20 is shown, and since 
the other sections of these busses duplicate this 
section a clear understanding of the arrange- 
ment may be had from what is shown. Relay 2 
being operated as explained above, the bus 4 will 
be connected to the total indicator relays, and 
two of the five conductors in the hundreds sec- 
tion of the bus will carry positive potential. Re- 
lay {7 being operated as explained above, bus 4 
will be connected to the computer bus 20 and the 
energization of relay 19 connects the total indi- 
cator relays to the total «-m 2! of the bridge. 

Assume for the momen! that the sm in the 
total is such that the first (top) and fifth (bot- 
tom) conductors of the bus 20 carry positive po- 
tential, relay 19 extends the hundreds section of 
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10 
the bus 20 to relays 601 to 605, inclusive, and re- 
lays 601 and 605 will be operated over the ob- 
vious circuits. 

A circuit may now be traced from terminal 650, 
through the first resistor, through springs 633 
and 632 and their respective make contacts, con- 
ductor 651, manual arm 613 in its normal posi- 
tion, and conductor $62, to the tens digit resistor 
group. 

Assume now that conductors { and 3 of the 
hundreds digit section of the bus 20 contain posi- 
tive potential, relays 601 and 603 will be oper- 
ated to close springs 634 and 635, and a circuit 
will be extended from contact 650 through the 
first and second resistance units in series and 
through the springs 634 and 635 and their re- 
spective make contacts to the conductor 651. 

If the third and fourth conductors in the hun- 
dreds digit section of the bus contain positive 
potential, relays 603 anc $C4 will be operated ard 
three sections of the resistance unit will be in- 
cluded in the circuit. If conductors 4 and § of 
the bus contain positive potential, relays 604 and 
$05 will be operated and four sections of the re- 
sistor unit will be included in the circuit. If con- 
ductors | and 4 contain positive, relays 601 and 
604 will be operated, and by closing their re- 
spective springs against their make contacts, five 
sections of the resistance unit will be included in 
the circuit. When relays 692 and 605 are simi- 
larly operated, six units will be included in the 
circuit. When relays 603 and 605 are operated, 
seven units will be included in the circuit. When 
relays 6%{ and $92 are operated, eizht resistence 
wits will be included in the circuit, and relays 
602 and 394 will include nine units in the circuit. 

In case the hundreds dicit of the total equals 
zero, the second and third conductors of the hun- 
dreds section of the bus will contain nesitive and 
rr‘ £02 and 602 will onerate, and no resistance 
Ui vill be included, the circuit from contact 
§§« en extending through spring $22 and its 
break contact, spring 628 and its break contact, 
spring 631 and its make contact, spring 630 and 
its make contact, spring 625 and its break con- 
tact, conductor 651, and thence to the tens digit 
resistor as before. In the event that the sum to 
be registered does not total $100.00, n-ne of the 
conductors in the hundreds digit section of the 
bus 20 will contain positive and the circuit from 
contacts 6£0 will be extended through the re- 
spective break contacts of srrings 525, 626, 627, 
628 and 629. Such a condition is not likely to oc- 
cur in the hundreds digit but may frequently oc- 
cur in the hundred-thousands and ten-thou- 
sands digits. 

Whenever any one of the relays 601 to 605, in- 
clusive, is operated, a locking circuit is closed 
from nezative throuch the respective windings of 
the relays, a corresponding spring in the group 
620 to 624, inclusive, conductor 283 through the 
A wiper of the access switch, now engaged with 
its first bank contact, to positive, holding the op- 
erated ones of relays 601 to 695, inclusive, in op- 
erated position until the access switch returns to 
normal. 


Disccnnecting total arm 21 from computer bts 


Relay 206, upon restoring, also opens the pre- 
viously traced circuit for slow-to-release relay 
221, which does not immediately release or re- 
store but rather remains in operated position 
long enough to permit energization of the relays 
£01 to 665 and similar relays by which the re- 
sistance of the total arm of the bridge is ad- 
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11 
justed. At the end of this interval, relay 207 re- 
stores, opening the circuit to relay 19, previously 
traced, through spring 244 and its make contact, 
thereby permitting that relay to restore to dis- 
connect the total arm of the bridge from the com- 
puter bus 20. 


Disconnecting total bus 3 from bus 4 


Restoration of relay 207 closes a circuit which 
may be traced from positive through spring 243 
and its break contact, spring 245 and its make 
contact, through the winding of relay 299 to neg- 
ative, operating relay 209. Relay 209. by closing 
spring 248 against its make contact, locks itself 
to the positive potential maintained on conductor 
283, through wiper A of the access switch. Upon 
operating, relay 209 moves spring 247 away from 
its break contact, thereby opening the previously 
traced circuit for relay 2, permitting that relay 
to restore to disconnect the total bus 3 from the 
bus 4. 


Connecting runner indicator to runner arm 27 
of bridge 


Operation of relay 209 closes a circuit which 
may be traced from positive through spring 260 
and its break contact, the first bank contact en- 
gaged by wiper C of the access switch, spring 258 
and its break contact, spring 250 and its make 
contact, and thence over parallel paths, the one 
leading through spring 251 and its make contact, 
through the D wiper of the access switch and its 
first bank contact, conductor (6,. through the 
winding of relay 6 to negative, operating relay 6 
which, as will be seen in Fig. 1, connects the first 
runner indicator bus 7 to the bus 4. The second 
of the parallel branches from spring 250 and its 
make contact extends through the winding of re- 
lay 205 to negative, operating relay 205. 

A circuit may now be traced from positive 
through spring 239 of relay 205 and its make con- 
tact, key spring 224 and its make contact, conduc- 
tor 24. through the winding of relay 25 to nega- 
tive, cperating relay 25, which, as wil) be seen in 
Figs. 1 and 9, connects the runner arm of the 
bridge to the extension 26 of the computer bus 2¢. 
Relay 25, like relay 19, preferably consists of 
three relays, each of which handles two digit sec- 
tions of the bus. The first runner indicator bus 7 
now being connected to the runner arm 27 on the 
bridge, and t-vo of the relays in group $01 to 305, 
inclusive, will he operated, thereby to adjust the 
resistance of that bridge arm to a value represent- 
ing one ohm per dollar value. In Fig. 9, as in Fig. 
6, only the hundreds digits section of the bus is 
shown, the units, tens, thousands, ten-thousands, 
and hundre’i- thousands sections being diagram- 
matically illustrated; and it will be understood 
that when relays 25 are operated, two of the re- 
lays in each of the digits group will be operated 
simultaneously with the croup 901 to 905, inclu- 
sive, thereby to set the total resistance in the arm 
to a value equal to the dollar value then regis- 
tered on the first runper. The relays in this 
group remain in operated position only so long 
as relay 25 is operated and positive potentirc1 is 
maintained on the bus. 


Restoring odds indication on runner Number 1 


Operation of relay 2068 also closes a circuit 
which may be traced from positive through spring 
240 and its make contact, through the E wiper 
of tive access switch and its first bank contact, 
conductor 34, through relay 36 to negative, oper- 
ating relay 35 which, as will be seen in Figs. 1 and 
8, connects the odds indicator setup bus 36 to the 
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12 
first runner odds indicator §. Operation of relay 
205 also closes a circuit which may be traced 
from positive through spring 234 of relay 203 and 
its break contact, spring 252 of relay 209 and its 
make contact, spring 238 and its make contact, 
through the winding of relay 204 to negative, 
operating relay 204. Relay 204, upon operating, 
moves spring 237 away from its break contact, 
thereby removing positive potential from con- 
ductor 818 to release the operated ones of relays 
806 to 816, inclusive, thereby to wipe out the 
previous odds indication, as will presently appear. 


Setting the correcting arm of the bridge 


The third or correcting arm 28 of the bridge is 
shown to comprise three variable resistors en- 
gaged by manually controlled contactors 1710, 111, 
and 712 (Fig. 7). As shown in the drawing, this 
arm is adjusted to 850 ohms, indicating that the 
track deducts 15% of the pool. This value is set 
prior to the initiation of automatic operation 
and when once set remains fixed so long as the 
take of the track remains the same. 


The balancing arm 29 of the bridge 


The fourth arm 28 ot the bridge comprises a 
plurality of resistors of which a part are shown 
at 713 to 718, inclusive, in Fig. 7. This plurality 
of resistors are connected in series and by-passed, 
one at a time, under the control of relays 101 
to 1706, inclusive, to vary the resistance value of 
the bridge arm. Normally the balancing arm of 
the bridge is open-circuited and is closed at the 
beginning of a balancing cycle, as will presently 
appear. 


Energizing the bridge 


The conductors which interconnect the four 
arms of the bridge are shown in heavy lines in 
Figs. 6,7,9 and 10. One end of the total arm 21 
is connected through conductor 655 to one end 
of the individual runner arm 27 and the other 
end of this latter arm is connected by con- 
ductors 950 and 165 to one end of the correcting 
arm. The other end of the correcting arm is 
connected by conductor 764 to one end of the 
balancing arm, and the other end of the bal- 
ancing arm is connected by conductors 780 and 
654 to the other end of the total arm. 

When wiper A of the access switch moved into 
engagement with the first contact in its bank to 
place positive on conductor 283, as explained 
hereinbefore, a circuit was completed from that 
positive over conductor 653 through the wind- 
ing of relay 1001 to negative. Relay (001 oper- 
ates over this circuit and closes spring (022 
against its make contact. A circuit may now be 
traced from the positive terminal of battery i011, 
conductor 1031, conductor 654, through the total 
arm 21, conductor 668, through the individual 
runner arm 27, conductor 960, spring {022 and ‘ts 
make contact to the nega.ive terminal of bat- 
tery (011. A parallel circuit extends from con- 
ductor 1031, through conductor 160, through the 
balancing arm 29, conductor 164, through the cor- 
recting arm 28, conductor 165, spring {022 and 
its make contact to negative of battery (011, but 
this circuit is incomplete at the moment since the 
balancing arm is open-circuited. 


The bridge balance testing equipment 


Connected to the junction of the correcting and 
balancing arms of the bridge is a conductor 1932 
which is connected through resistor 1031 and 
conductor 1034 to the junction of the total and 
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individuai runner arms of the bridge. When the indicated, and in one instance they relay chain 
bridge is in balance, the potential on the two in the balancing arm comprises 27 relays, of 
ends of resistor 103i will be the same and when which relays 701 to 1704, inclusive, are a part. 
the bridge is unbalanced there will be a potential Fach of the relays 762 to 104, inclusive, will han- 
drop across the resistor. 5 dle two odds values, as will presently appear, so 
As shown in Fig. 10, a vacuum tube amplifier that a total of fifty-two odds indications can be 
consisting of tubes (015, 1016, and 1017 are con- made, depending upon the point at which the 
nected together and to a source of rectified power bridge is brought into balance. 
supplied by tube 1018. A test relay 1002 is con- The operation at this point depends upon 
nected in the plate circuit of the last one {017 10 whether or not the odds are below ten to one or 
of the tubes, and the grid of the first one 1915 above ten to one. If they are below ten to one, 
of the tubes is connected to one end of the resis- the bridge will be unbalanced to such an extent 
tor 1031. When relay 1901 operates, spring (021 that the test circuit will maintain grid poten- 
is closed against its make contact and battery tials through the amplifier, at such values as to 
1012 is thus connected across the grid biasing 15 maintain the test relay (002 operated. If the 
resistors. By manipulation of potentiometer arm odds are greater than ten to one, the test circuit 
1024, the basic potential applied to the grid of will adjust the grid potentials so as to block off 
tube {015 can be varied, thereby to control the current flow in the plate circuit leading through 
cut-off point of the amplifier. The particular test relay 1002 and that relay will fall back to 
amplifier arrangement shown is by way of ex- 20 operate the range relay so as to test in the high 
ample only, as the particular type used is not of odds range. Assume for the moment that the 
the essence of the present invention. So long as odds to be computed from the values now placed 
the amplifier maintains relay 1002 operated when in the total and runner arm fall below ten to one. 


the bridge is unbalanced and restores the relay 

when the bridge is in balance or substantially in 25 Balancing the bridge in low odds range 
balance, the requirements of the invention are Since the values in the total and runner arms 
fully met. of the bridge are such that the odds are in the 


low range, test relay 1002 will remain in operated 


lost the bridge and making the initial test 
—T si eg position and the positive previously traced to 


ail iacianis 30 conductor 1030 will be maintained upon that 

Operation of relay 204, as hereinbefore ex- conductor. The operation of relay 10! there- 
plained, also closes a circuit from positive fore closes a circuit from this positive through 
through spring 236 and its make contact, through the previously traced chain of contacts leading 
the winding of relay 201 to negative. Relay 261 to spring 721, thence through spring 122 and its 


having a copper slug on the armature end of its 35 make contact, through the winding of relay 102 
core, as indicated by the cross-hatching at the to negative, operating that relay which locks it- 
top of the core, is slow to pull up and does not self through spring 130 to the locking chain pre- 
immediately operate, this delay allowing the viously traced to spring 123 of relay 10!. At 
relay group controlling the runner arm of the spring 728 relay 762 opens the previously traced 
bridge to be operated before relay 201 operates. 40 circuit to relay 101, and by opening spring 131 
Relay 291, upon operating, extends the positive from its break contact, opens the locking chain 
just extended through spring 236 and its make for relay 101, permitting that relay to restore. 

contact, th ough spring 230 and its make con At spring 133, which moves into engagement 
tact, conductor 284, to msin spring 1023 of test with its make contact when relay 102 operates, 
relay 1002 (Fig. 10). The bridge at the moment 45 that relay removes resistor 116 fror the balanc- 


is incomplete since only three arms of it are now iag arm of the bridge, thereby altering the poten- 
closed; consequently the bridge is out cf balance tial across the terminals of resistor (031. Relay 
and re'sy 19€2 is in operated position. The posi- 102 thus varies the resistance in the balancing 


tive thereby placed on spring 1023 is extended arm of the bridge to test for odds of nine to one 
through the make contact engared by this spring, 59 when operating in the lower odds range. AS- 
conductor 1039, through spring i153 and its break suming that the odds at the moment are less than 
contact, spring 144 and its break contact, thence rine to one, test relay 1002 will remain operated 
through corresponding break contacts on inter- and througi spring 729 of relay 102 and its make 
vening relays to spring 136 and its break contact contact the driving chain will be extended to the 
and corresponding contacts on intervening re- 65 next relay in the group, operating that relay 
lays to spring 128 and its break contact, through which locks itself ia the manner of relay 102 
spring 721 anc !:« break contact, through the which breaks the energizing and locking chain 
winding of relay iui to negative. Relay 701 op- to relay 102 and by-pasi:es the next resistance 
erates over this circuit and at spring 723 and its in the balancing arm, such as, for example, re- 
-sake contect establishes a locking circuit for it- 60 sistance 7116. Thus operation continues through 


self which may be traced through springs 131, the intervening relays until the circuit is ex- 
139, and 7417 and their respective break contacts, tenued through relay 703 which operates, and at 
through spring 182 and its break contact to posi- spring 138 and its make contact locks to the lock- 


tive. Relay 701, by closing spring 125 against ing chain, and at springs 136 and 139 breaks the 
its make contact, completes the ba!ancing arm of g5 operating and locking chains to the preceding 
the bridge. The balancing arm now extends relay. 


from spring 188 and its break contact, conductor At spring 141, relay 103 by-passes another re- 
163, through spring 726 and its make contact, sistor in the balancing arm, and assuming that 
conductor 782, resistor 715, conductor 161, resis- the bridge is now in actual balance or near 
tors 716, 117, and 118, and the intervening resis- 70 enough to actual balance to cause the potential 
tors not shown, to conductor 760. drop across resistor 1031 to block off the plate 

In Fig. 1, the end ones of the test relay chain, current to relay 1002, that relay wili restore, and 
relays 102 and 104, are indicated with one inter- by moving its spring 1023 from its make contact, 


yening relay 103 disposed therebetween. In removes positive from the driving chain cunuc- 
American practice, a large number of odds are 75 tor 1030, thereby preventing the energization of 
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the next test relay in the chain. Relay (002 isa 
high speed relay and will restore before the next 
relay in the chain can operate, even though the 
circuit for that relay is closed the instant relay 
103 operates. 


Changing the odds indicator 


Spring 1923, moving into engagement with its 
break contact, places positive on conductor (035, 
closing a circuit which may be traced through 
spring 7§9 and its break contact, conductor 166, 
through the winding of relay 805 to negative, 
operating relay 808 which connects the low range 
odds setup bus to the odds setup bus 36 (Figs. 
1 and 8). The positive on conductor {035 also 
closes a circuit over conductor 161, through 
spring 142 of relay 103 and its make contact, con- 
ductor 770, through the winding of odds setup 
relay 802 to negative, energizing relay 802. 

A circuit may now be traced from positive 
through spring 830 of relay 802 and its make con- 
tact, the third conductor in the tens digit bus. 
spring 856 of relay 805 and its make contact, the 
third conductor in the tens digit section of bus 
36, through the make contacts of relay 35, 
through the winding of relay 808 to negative, 
operating relay 808. 

A second circuit may now be traced from posi- 
tive through spring 831 of relay 802 and its make 
contact, through the first conductor in the tens 
bus, threugh spring 854 and its make contact, 
the first conductor in the tens digit section of 
bus 36, through the make contacts of relay 39, 
through the winding of reley 803 to negative, 
operating relay 806. 

With relays 806 and 808 operated, circuits are 
closed to cause the tens digit indicator of indicator 
9 to display the number 7. Arrangements for 
causing these relays to display this digit form no 
part of the present invention, being more fully 
disclosed in the above mentioned co-pending ap- 
plication of Johnston. 

A circuit may also now be traced from positive 
through spring 832 and its make contact, through 
the fifth conductor in the units bus, spring 863 
and _ts make contact, the fifth conductor in the 
units section of the bus 36, through the make 
contacts of relay 35, through the winding of 
relay 816 to negative, operating relay 816. - 

A circuit may also be traced from positive 
through spring 833 and its make contact, through 
the third conductor in the units bus, through 
spring 864 and its make contact, the third con- 
ductor of units section of bus 36, through the 
make contacts of relay 35, through the winding 
of relay 814 to negative, operating relay 814. 
Simultaneous operation of relays 814 and 816 
sets the units section of the, indicator 9 to indi- 
cate the digit 2. 

A circuit may now alse be traced from positive 
through spring 834 and its make contact, the 
dash conductor, spring 869 and its make contact, 
through the make contacts of relay 35, through 
the winding of relay 811 to negative, operating 
relay 81! which closes spring 817 against its 
mate contact, thereby to close the obvious circuit 
to connect the dash lamps 880 across the source 
of current, thereby to light these lamps. Indi- 
cator 9 therefore now in¢ cates 7 to 2 as the 
approximate odds on runny. number one. 


Locking the odds indicator relays 


The positive potential previously traced to 
conductor 167 is extended through the winding 
of relay 202 to negative. Relay 202 being slow 
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to operate, as indicated by the cross-hatching 
of the upper end of its core, does not immediately 
operate, but delays long enwush to complete the 
foregoing operations o! setting the odds indi- 
cator 9. When relay 2¢2 operates, spring 232 is 
closed against its make contact, thereby extend- 
ing a circuit over conductor 818 through arma- 
ture spring 865 of relay 3%, and the main spring 
now engaged thereby, conductor 881, through 
spring 866 and its make contact, to lock relay 
£06 in operated position, and through spring 888 
and its make contact to lock relay 808 in oper- 
ated position, and through spring @74 and its 
make contact to lock relay 814 in operated posi- 
tion, and through spring 816 and its make con- 
tact to lock relay 816 in its operated position, 
and through spring 871 and its make contact to 
lock relay 8{{ in its operated position. 


Balancing the bridge in high odds range 


If the value on a particular runner is small, 
so that the approximate odds are greater than 
9 to 1 when relay 101 is operated to close the 
bridge and make the initial test for balance as 
explained above, the potential across resistor 
(031 will be of such value and sign as to cause 
relay 1002 to restore momentarily, whereupon 
the positive previously traced over conductor 284 
to spring 1023 will be removed from conductor 
1030 to momentarily stop the chain and extend- 
ed to conductor 1035, through conductor 167, 
through spring 726 and its make contact, through 
iuie lower winding of relay 707 to negative, oper- 
ating relay 707. A circuit may now be traced 
from positive through spring 235 and its break 
contact (Fig. 2), conductor 288, through spring 
156 and its make contact, through the upper 
winding of relay 107 to negative, locking relay 
107 in its operated position. 

At spring 187 and its make contact, relay 107 
closes a circuit from positive through the wind- 
ing of relay 708 to negative, operating that relay. 
Spring 158 is thereby moved from its break to its 
make contact, thereby transferring the bridge 
circuit from conductor 163 to conductor 769 and 
the bridge arm is thereby open-circuited. The 
potential across resistor 103! is thus increased, 
relay (002 re-operates and positive is re-applied 
to conductor 1030, thereby to re-start the chain 
and the previously traced circuit for relay 102 
is established and that relay operated as before. 

The balancing arm of the bridge is closed as 
soon as relay 702 operates, and extends from the 
junction of conductors 1032 and 164, through 
spring 788 and its make contact, conductor 169, 
through spring 132 and its make co’ .tact, through 
resistors 713, 714 and 115 and the intervening 
resistors, not shown, in series, conductor 161, 
resistors 716, T17 and 718 and the intervening 
resistors, not shown, in series, conductor 189, to 
the junction of conductors 684 and {031. 

As the chain relays operate sequentially, re- 
sistors between 713 and 1715 are by-passed one at 
a time as before, and when the bridge is broucht 
into balance relay 1002 will again restore and re- 
move positive from conductor 1939 to ston the 
chain and apply positive to conductor {035. As- 
sume for the moment that the chain is in balance 
when relay 103 is operated. The positive on con- 
ductor 1038 will be extended through spring 759 
and its make cuntact, conductor 171, through the 
winding of relay 804 to negative, operating that 
reiay which connects the spring combinations 
on the upper ends of relays 801 to 893, inclusive, 
to the odds setup bus 36. A circuit may also be 
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to relay 205 and through wiper D to the bus con- 
necting relay such as 6. 


Determining odds on nezt runner 


Assuming that runner number two has not 
been scratched. When wiper C of the access 
switch engages its second bank contact, it will 
find positive and the cycle will be initiated again 
by the energization of relay 205. Wiper D of the 
access switch will extend a circuit to the relay 
(not shown) that is connected to its second bank 
contact. This relay connects the'bus 4 to the 
second runner section of the adding machine, 
and relays 17 and 26 extend this bus to the 
runner arm 217 of the bridge, to set in that arm 
a resistance value indicative of the amount then 
registered on that runner. Through wiper E, 
the access switch extends positive through its 
second bank contact to a relay (not shown) by 


which the odds indicator for runner number two 2 


is connected to the odds setup relays. The bridge 
is then closed and balanced and the odds indica- 
tion set up as before. At the completion of the 
cycle on runner number two, the access switch is 
re-operated to advance its wipers to the third 
contacts in the bank and the cycle again re- 
peated. 
Scratched runners 

As will be seen in Fig. 2, in the example shown, 
the access switch is capable of connecting the 
calculator to a maximum of twelve runners. It 
frequently happens that a smaller number of 
runners is encountered. Assume for the moment 
that there is no runner 12. At the beginning 
of the sale of tickets, the attendant will operate 
scratch keys such as 222 to 224, for each number 
that does not have a runner. Since there is no 
Number 12 runner, key 224 will be operated to 
move its spring 265 against its make contact. 
A circuit may now be traced from positive on 
keyspring 265, through the winding of relay 215 
to negative. Relay 216 operates over this cir- 
cuit moving spring 282 away from its break con- 
tact, thereby to remove positive from the twelfth 
contact in the bank engaged by wiper C of the 
access switch. The previously traced circuits 
through wiper C therefore cannot be closed. 
Spring 262 moves into engagement with its make 
contact, thereby applying positive to the twelfth 
contact of the bank engaged by wiper B of the 
access switch. A circuit may now be traced from 
positive on the twelfth bank contact, wiper B, 
spring 259 and its break contact, magnet 212 to 
negative. Magnet 212 operates over this circuit 
and by moving spring 269 from its break contact 
interrupts its own circuit and falls back to ad- 
vance the wipers from the twelfth to the thir- 
teenth contacts in the banks. Thus the com- 
puter is made to skip runner numbers when there 
are ne tickets sold on those numbers. 


Restoring the computer 


As will be seen in Fig. 2 in the bank engaged 
by wiper B of the access switch, contacts 13 to 19, 
inclusive, are connected together and perma- 
nently connected to positive. Thus, whenever 
wiper B moves into engagement with the thir- 
teenth contact, the above circuit for the magnet 


212 will be closed through the wiper and inter- _ 


spring 269, and the access switch will 
until wiper B engages its 
not connected 


rupted by 
operate automatically 
twentieth bank contact whico is 
to positive. 

It will also be noted that the first twelve con- 
tacts in the bank engaged by wiper A of the 


10 


30 


40 


50 


60 


65 


1S 


20 

access switch are connected together and to posi- 
tive. When the switch moves from the twelfth 
to the thirteenth contact, relay 209, which was 
locked in operated position through wiper A, 
will restore, thereby to restore the computer to 
normal where it remains until the next impulse 
is received from the indicator cycle timer 351. 
Removal of positive from wiper A removes posi- 
tive from conductor 283 and all relays locked to 
that conductor will restore. The energized relays 
in the group 60/ to 605, inclusive, restore to re- 
store the total arm of the bridge, and relay 23 
restores to return the indicators to the control 
of the odds man’s keys. 


Late scratch 


It may happen that after a number of tickets 
on a particular runner have been sold, that run- 
ner may be scratched. In such case the tickets 
sold on a scratched runner are redeemable and 
the value of those tickets may appreciably affect 
the odds on other runners. In such case, when 
the late scratch is made, the totalisator is mo- 
mentarily stopped and the odds computer mo- 
mentarily stopped, during which interval the 
sum then registered in the totalisator on the 
scratched runner is transferred to storage relays 
and the computer adjusted so as to cause it to 
correct the total displayed at each successive in- 
dication cycle prior to placing that total in the 
runner arm of the bridge. The operation is as 
follows: 

Setting the computer for late scratch 


The indication cycle key 318 is opened to dis- 
connect the indication cycle timer from the con- 
trol relay. The key corresponding to the late 
scratch—for the moment assume it to be key 222— 
will be operated to close the upper set of springs 
266, 267 and 268 against their respective make 
contacts thereby to scratch runner Number 1. 
A circuit may now be traced from positive through 
spring 266 and its make contact, through the 
winding of relay 213 to negative, operating that 
relay which at spring 260 and its break contact 


+ removes positive potential from the first contact 


in the access switch bank engaged by wiper Cc 
and at spring 260 and its make contact applies 
positive to the first contact in the bank engaged by 
wiper B thereby to cause the access switch to skip 
runner Number 1 in future cycles. 

At spring 267 and its make contact, positive is 
applied to conductor 290, thereby to complete the 
circuit through the winding of relay 301 to nega- 
tive, relay 30! operating over this circuit. Push 
button 319 is then closed to extend a circuit from 
positive through spring 321 and its make contact, 
through the winding of relay 302 to negative, 
operating relay 302, A circuit may now be traced 
from positive through spring 323 and its make 
contact, through the winding of relay 303 to nega- 
tive, operating relay 303. 

At spring 327 and its make contact, relay 303 
closes a circuit from positive through the wind- 
ing of relay 307 to negative, operating relay 307 
which, at spring 335 and its make contact, closes 
a circuit through relay 308 to negative, operating 
relay 308. 

At spring 320 and its make contact, relay 301 
closes a circuit from positive over conductor 287, 
through spring 346 and its break contact, through 
the winding of relay 309 to negative, operating 
relay 308 which at spring 339 and its break con- 
tact opens a previously traced circuit for relay 2 
which restores to disconnect the total bus 3 from 
the bus 4. 
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traced over conductor 767 through spring 742 and 
its make contact. conductor 1170, through the 
winding of relay 802 to negative, operating that 
relay which at springs 826 and 827 appl'es posi- 
tive to the first and second conductors in the tens 
section of the cdds indicator bus, thereby to oper- 
ate relays 896 and 807 to set the tens indicaior to 
indicate the dizit 4. 

At springs 828 and 829, relay 862 applies psi- 
tive to the third and fourth conductors of ihe 
units section of the odds indicator bus, thereby 
operating relays 8/4 and 816 to set the units indi- 
cator to zero thereby to indicate the odds of 40 to 
1 on the runner. The locking and other opera- 
tions of the odds setup relays and indicators are 
the same as hereinbefore explained and need not 
be repeated. 


Releasing runner Number 1 from the bridge an 
connecting Nu~iber 2 thereto . 


Operation of relay 202 also closes a circuit 
from positive through spring 23! and its make 
contact, through the winding of relay 21! to neg- 
ative, operating relay 211 after a brief interval, 


since relay 214 is slow to operate as indicated by . 


the cross-hatching at the upper end of its core. 

Operation of 211 closes a circuit from positive 
through spring 266 and its make contact, through 
the winding of magnet 212 of the access switch, 


operating that magnet preparatory to advancing . 


the wipers of the switch from their first to their 
second bank contacts. 

Operation of relay 211 moves spring 258 away 
from its break contact, thereby breaking che 
previously traced circuit for relay 6, permitting 
that relay to restore, thereby to disconnect the 
runner number one indicator bus 7 from the bus 
4. Spring 258 also opens the previously traced 
circuit for relay 208 which restores immediately, 
and by opening spring 240 from its make contact 
breaks the previously traced circuit for relay 35, 
permitting that relay to restore. 

Restoration of relay 35 transfers the locking 
circuit on conductor 881 from conductor 818 to 
posittve on the break contact. The spring com- 
bination controlled by armature spring 865 being 
a make-before-break combination, this locking 
circuit is maintained and the relays in group 
806—916, which are operated, are consequently 
maintained to maintain the odds indication 
which has been set up. 

Restoration of relay 208 opens spring 228 from 
its make contact, thereby opening the prevtously 
traced circuit for relay 25, to disconnect the con- 
tro] relays tn the runner arm of the bridge from 
the extension 26 of bus 20. It will be noted that 
the relays in group 90i/—905, inclusive, hereto- 
fore operated to set the resistance of the rurmer 
arm, contain no locking springs, and conse- 
quently upon the restoration of relay 25 the op~ 
erated ones of relays 901 to 905, inclusive, and of 
the other relays controlling the other digits in 
the runner arm, all restore to normal, thereby 
restoring the resistance of the runner arm to 
wero. 

Operation of relay 211, as above, also closes a 
circuit which may be traced from positive through 
spring 287 and its make contact, through the up- 
per winding of relay 203 to negative. 

Restoration of relay 208, by opening spring 288 
from tts make contact, breaks the previously 
traced circuit for relay 204, permitting that relay 
to restore. Restoration of relay 204 closes a cir- 
cuft through spring 236 and its break contact, 
‘conductor 265, through spring 136 of relay, 703 


and its make contact, and thence over parallel 75 
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paths, the one over conductor 286, through spring 
233 of relay 203 and its make contact, through 
the lower winding of relay 203 to negative, there- 
by to maintain relay 203 operated until the chain 
relays are restored to normal. The second par- 
allel branch from spring 735 and its ms'se contact 
reapplies positive to drive conductor (033, where- 
upon the chain circuit will be extended through 
spring 737 and its make contact to the next relay 
in the chain, and the chain will run out util 
relay T04 is operated, at which time, through 
spring 1745 and its make contact, relay 1704 will 
close a circuit through the winding of relay 185 
to negative, operating relay 105 which locks itself 


, through spring 164 and its mak> contact through 


spring 1764 and its break contact to positive. By 
moving spring 152 from its break contact, relay 
105 breaks the previously traced locking circuit, 
permitting locked relays in the chain to restore. 
Spring 152, moving incro engagement with its 
make contact, closes a circuit from positive 
through the lower winding of relay 106 to nega- 
tive, operating relay 706 which, through spring 
154 and its make contact, locks itself to positive 
through its lower winding. Spring 164, moving 
from its break contact, opens the locking circuit 
for relay 105 which restores. 

As soon as all the relays in the chain have re- 
stored, a circuit may be traced from positive 
through spring 152 and its break contact, through 
the break contacts of springs 141, 739, and 73! in 
the locking chain, through spring 124 and its 
break contact, conductor 768, through spring 755 
and its make contact, through the upper winding 


. Of relay 106 to negative. Relay 106 being ditfer- 


entially wound, as indicated by the opposed ar- 
rows, restores when both of its windings are en- 
ergized. 

The individual runner arm of the bridge now 
being at zero resistance, the total arm of the 
bridge now having the resistance corresponding 
to the value of the last total registered therein, 
the balancing arm of the bridge now heing open 
and the correcting arm closed, the bridge will be 


} unbalanced and test relay 1002 will re-operate. 


Spring 1023 moves out of engagement with its 
break contact and into engagement with its make 
contact. 

Restoration of relay 204 opens the previously 
traced circuit for relay 201 and by moving spring 
230 away from its make contact removes positive 
from conductor 284, thereby to remove positive 
from the spring 1023, and in turn from the driv- 
ing conductor 1030, so that the chain remains 
inactive. 

Removal of positive from conductor 284 also 
removes positive from conductor 1617 opening the 
previously traced circuit for relay 202, which 
restores, and the previously traced circuit for 
relay 802 which also restores; and also removes 
positive from conductor 766 to open the circutt 
of relay 808 which likewise restores. 

Restoration of relay 202 opens the previously 
traced circuit for relay 211, which restores, and 
at springs 257 opens the circuit through the upper 
winding of relay 203. If the chain has restored 
to the point where the circuit through the lower 
winding of relay 203 has been opened, as by the 
opening of contacts 743, relay 203 restores. At 
spring 256, relay 211 opens the circuit of magnet 
212 of the access switch, permitting that magnet 
to restore and advance the wipers of the switch 
from their first to their second bank contacts. 
At spring 258 relay 241 prepares the previously 
traced circuit from wiper C of the access switch 
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At spring 339 and its make contact, relay 309 
closes a circuit from positive placed on conductor 
350 by spring 247 and its break contact, through 
the winding of relay 23 to negative, operating re- 
lay 23 to move control of the indicators from 
manual to automatic. 

At spring 338, relay 309 closes a circuit from 
positive through slow operating relay 310 to nega- 
tive, causing relay 318 to operate after a brief in- 
terval. 

At spring 340 relay 310 closes a circuit from 
positive through spring 344 and its break contact, 
conductor 360, through the windings of relays 42 
to negative, operating relays 42 which connect the 
computer bus 20 to the refund relay group. 

At spring 341 and its make contact, relay 316 
closes a circuit from positive, through spring 345 
and its break contact, conductor 288, key spring 
268 and its make contact, through the winding 
of relay 6 to negative, operating relay 6 which 
connects the number one runner bus 7 to the bus 
4. Relay {7 being operated over the previously 
traced circuit from positive through springs 332 
and 333 and their respective break contacts, the 


runner bus 7 will be connected to the refund 2 


relays. 
Registering refuxd sum in refund relays 


In Fig. 5, the refund relays are shown to consist 
of five relays per digit, of which only relays 603 
to 607, inclusive, are shown, these relays control- 
ling the hundreds digit of the sum. Two of the 
relays will be operated to register the hundreds 
digit in the refund relays, and simultaneously two 


relays in each of the other digit sections of the °” 


refund register will be simultaneously operated. 
Positive previously traced on conductor 287 is ex- 
tended through the make contacts 520 to 524, i:.- 
clusive, of the operated relays, thereby to lock 
those relays in operated position to retain the 
refund sum in the register. 

At spring 343 and its make contact, relay 310 
closes a circuit from positive through conductor 
354, the twentieth contact of the bank of the ac- 
cess switch engaged by wiper B, through spring 
289 and its break contact, through the winding 
of magnet 212 to negative, operating that magnet 
which opens spring 259 to advance the access 
switch to its first bank contacts. Since relay 213 
is operated, and positive placed on the first bank 
contact engaged by wiper B, the above circuit 
for magnet 212 will again be closed and the 
switch will take another step, coming to rest on 
its second bank contact. 

At spring 342, relay 316 closes a circuit through 
the winding of relay 311 to negative, operating 
that relay. Relay 31{ having a copper slug on 
the armature end of its core, as indicated by the 
cross-hatched area at the upper end of the core, 
is slow to pull up and this delay is sufficient to per- 
mit registration of the sum to be refunded as 
explained above. 


Disconnecting bus from refund relays 


At spring 344, relay 31! opens the previously 
traced circuit for relays 42, restoring those re- 
lays to disconnect the refund relays from the com- 
puter bus. 

At spring 345, relay 314 opems the previously 
traced circuit for relay 6, permitting that relay 
to restore. 

At spring 346 and its make contact, relay ii! 
establishes a locking circuit for itself, which cir- 
cuit extends to positive om conductor 281 thereby 
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maintaining relay 31! operated so long as relay 
301 remains operated. 

At spring 346 and its break contact, relay 311 
opens the previously traced circuit for relay 308, 
thereby permitting that relay to restore and by 
re-closing spring 339 against its break contact 
closes the previously traced circuit for relay 2, 
operating that relay to re-connect the tota] bus 3 
to the bus 4. 

Operation of relay 308, as explained above, 
closes a circuit from positive through spring 337 
and its make contact, conductor 352, through 
the winding of relay 206 to negative, operating 
that relay which closes a circuit for relay 207 as 
before. Relay 207 closes a circuit for relay 208 
te prepare the bridge actuating relays for a com- 
puting cycle as before. 


Registering the total in the register switch of 
the subtracting de ce 


The foregoing operation having been com- 
pleted, the attendant restores push button 319 
and closes key 318 to reconnect the bridge actu- 
ating reiays to indication cycle timer 35/. If the 
timer is at the moment in such position as to 
maintain positive on the conductor leading 
through the key, nothing happens unti! the timer 
opens the circuit from the conductor to posi- 
tive. If positive is not present on this conduc- 
tor, the previously traced circuit of relay 302 
is cpened and that relay restores. 

At spring 323 and its break contact, relay 302 
closes a circuit through spring 326 and its 
make contact, through the winding of relay 304 
to negative. Relay 304 operates over this circuit 
closing spring 329 and its make contact, there- 
by to extend a circu‘t from positive through the 
winding of relay 44 to negative. 

As will be seen in Figs. 1, 4 and 5, relay 44 con- 
nects the extension 4§ of the computer bus 20 
to the banks of the register switch engaged by 
the B and C wipers of that switch. 

Relays 2 and {7 now being both operated, re- 
lay 44 connects the total bus 3 to the bank con- 
tacts and positive on two of the five conductors 
in each digit section of the hus will thereby be 
placed upon those contacts. 

The bus wires are connected into tne banks of 
the register switch in a reverse order so that to 
reach a marked contact the switch takes a 
number of steps equal to the difference between 
the numerical value of the digit and ten. Thus, 
for example, if the digit is 7, the switch will step 
three steps from a starting position befcre en- 
countering contacts to which pctential is ap- 
Plied to indicate the digit 7. Following is a table 
showing the digit, the bus wires in the digit sec- 
tion to which positive is applied to indicate that 
digit, and the contacts engaged by wipers B and 
C to which those bus wires are connected: 
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Setting register switches on total 


Restoration of relay 302 also closes a circuit 
from positive through spring 324 and its break 
contact, spring 328 and its make contact, re-ay 
303 being slow to release, not yet having restored, 
conductor 361, through the winding of relay 
402 to negative, with a parallel path extending 
over conductor 468, through the winding of re- 
lay 406 to negative. Relays 402 and 406 oper- 
ate over this circuit, relay 402 closing springs 
42{ against its make contact, thereby locking 
the relays to positive placed on conductor 283 
by wiper A of the access switch which now en- 
gages the second contact in its bank. 

Relay 402 opens spring 453 from its break 
contact thereby removing positive from the bank 
of the refund switch (Fig. 5) engaged by wiper 
A of that switch, and opens springs 438, 431, 454 
and 487 from their respective break contacts 
thereby to remove positive from the A banks of 
the other refund switches 

Relay 406, upon operating, closes a circuit for 
the motor magnet 416 of the register switch, 
which circuit may be traced from positive 
through spring 4417 and its break contact, spring 
443 and its break contact, over parallel paths 
through the break contacis of and springs 441 
and 442, sprire 445 and its make contact, con- 
ductor 463, through the winding of magnet 416 
to negative. 

Magnet 4i# operates over this circuit, opening 
springs 447 to break the circuit, permitting the 
magnet to fall back and advance the wipers one 
step. As soon as the magnet falis back, its cir- 
cuit as above traced is re-established and the 
magnet again operates, causing the switch to 
operate in a buzzerlike fashion to move its wiper 
step-by-step over the bank contacts. 

Magnet 416 and the corresponding motor mag- 
net of each of the other digit switches in the sub- 
tracting device apply positive to conductor 460, 
magnet 416, by closing spring 448 against its 
make contact. Slow-to-release relay 303, upon 
operating, closes spring 325 against its make con-~ 
tact, thereby extending its circuit from the posi- 
tive on conductor 460 through the winding of 
relay 303 to negative, holding that relay in oper- 
ated position so long as the motor magnets are 
imtermittently operated as above. 

Hither of the wipers B and C of the register 
switches may encounter positive on any one of 
their respective bank contacts dependent upon 
the digit registered in the switch. Both of the 
wipers B and C will encounter positive only 
when engaging contacts corresponding to the 
digit registered in the switch. Assume for the 
moment that the digit is 7. From the foregoing 
code, it will be seen that both wipers will engage 
positive when engaging the third contact in 
their respective banks. Circuits will thus be 
simultaneously extended from that positive 
through wiper B, spring 446 and its break con- 
tact, through the winding of relay 413 to nega- 
tive and through wiper C. spring 446 and its 
break contact, through the winding of relay 412 
to negative, operating those relays. Springs 44! 
and 442 thus being opened from their respective 
break contacts at the same instant, the circuit 
of motor magnet 416 is broken and the register 
switch comes to rest on its third bank contacts, 
indicating that the hundreds digit of the total 
is the digit 7. Each of the other switches seeks 
out marked contacts indicative of the digit in 
the same manner, 
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Stopping the hundred thousands digit 
register switch 


In Fig. 4, the hundred thousands digit regisier 
switch, operated by magnet 411, is partially 
shown. It will frequently happen that the sum 
in the total does not equal $100,000.00, in which 
case wipers B and C of this switch will fail to 
find positive potential simultaneously, -nd if 
provisions for stopping the switch were not made 
the switch would buzz on continuously, thereby 
maintaining relay 303 in its operated position 
and delay further operations. To guard against 
such contingency, relay 402, upon operating, 
closes spring 433 against its make contact, there- 
by app!ying positive to conductor 467 and to the 
wiper D of the hundred thousands register switch. 

When wiper D engages the nineteenth contact 
in its bank, a circuit may be traced from that 
wiper and ccntact through the winding of relay 
403 to negative, operating relay 403 which, by 
closing spring 430 against its make contact, locks 
itself to positive on conductor 467. 

At spring 429 and its make contact, relay 403 
applies positive to the twentieth bank contacts 
engaged by wipers B and C of the switch, so that 
upon taking one more step these wipers find 
positive simultaneously, relays 497 and 408 sre 
operated, and the circuit of motor siagnet 4i{ 
is open. 

It may happen that the sum to he registered 
in the subtracting switch does iwi equal 
$10,000.00 and the ten thousands register switch 
likewise has to be stopped. Relay 403, by closkigz 
spring 428 against its make contact, extends 7208) - 
tive over conductor 469 to the twentieth curtacis 
in the banks of the ten thousands register sw‘ich 
engaged by wipers B and C of that switch. 

Each of the digit register switcnes in the suh- 
tracting device having thus come to rest, posi~- 
tive is removed from conductor 460 and relay 303 
restores. 


Subtracting the refund sum from the total sum 


Relay 303, upon restoring, closes a circuit from. 
positive through spring 323 and its break cun-~ 
tact, spring 326 and its break contact, and snence 
over parallel paths, one extending through spring 
330 and its make contact, through winding of 
relay 306 to negative, operating relay $06. Relay 
306 at spring 333 and its break contact opens the 
circuit of relay {7 which restores to disconnect 
the computer bus 20 from the bus 4. At spring 
333 and its make contact, relay 306 locks itself 
to positive through spring 332 and its break con- 
tact. ‘The second paralle] path extends from 
spring 326 and its break contact, conductor 461, 
spring 420 and its make contact, spring 422 and 
its make contact, through the winding of relay 
409 to negative, operating relay 409. 

Relay 409 closes a ciicuit from positive through 
spring 424 and its make contact, conductor 462, 
from which branches extend into each of the 
digit switches; in the hundreds digit, the circuit 
extending through the winding of relay 414 to 
negative, operating that relay. 

A circuit may now be traced from positive 
through spring 447 and its break contact, spring 
£43 and its make contact, spring 444 and its 
break contact, conductor 464, through the wind- 
ing of relay 60! to negative, operating relay 601. 

Relay 61 *loses a circuit from positive through 
spring 652 and its make contact. through the 
winding of motor magnet 602 to negative, oper- 
ating that magnet preparatory to advancing the 
wipers of the refund switch. 
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Magnet 602, upon operating, closes a circuit 
from positive through spring 58!, conductor 560, 
spring 334 and its make contact, through the 
winding of relay 307 to negative, to maintain that 
relay operated so long as magnet 802 operates. 
Conductor $60 is multipled into similar contacts 
operated by the motor magnets of the other digit 
switches, and relay 307 will be locked in oper- 
ated position so long as any one of the switches 
is operating, the relay being slow to release does 
not restore between successive energizations of 
the magnets. 

Relay 601 also closes a circuit from positive 
through spring 650 and its make contact, con- 
ductor 463, through the winding of magnet 416 to 
negative, operating that magnet preparatory to 
advancing the wipers of the register switch. 

At springs 441, magnet 416 opens the circuit 
of relay §@!, causing thet relay to restore and 
open the above circuits of magnets 416 and 602, 
whereupon the two switches take one step each. 
Restoration of magnet 416 again closes the cir- 
cuit for relay 801 and the foregoing operation is 
repeated, stepping the switches step-by-step 
until the B wiper of the refund switch encounters 
the contact upon which positive has been placed 
to indicate the hundreds digit of the sum to be 
refunded. 

A circuit may now be traced from that posi- 
tive through wiper B, conductor 561, spring 458 
and its make contact, through the winding of 
relay 415 to negative, operating relay 415 which 
opens spring 444 from its break contact, thereby 
opening the circuit of relay 501 to prevent that 
relay from operating to step the switches anothe~ 
step. 

Assume for the moment that the hundre. 
digit of the total sum is 7, and that the hundreds 
digit of the subtrahend is 5. The switches there- 
for would take five steps before being stopped; 
and since the register switch was resting on its 
third bank contact when such stepping began, 
the switch will come to rest on its eighth bank 
contact. From the above table, it will be seen 
that the eighth contact corresponds to t.ie digit 
2, which is the difference between 7 and 5. 

Simultaneously with the foregoing stepping of 
the hundreds digit switches, the switches of the 
other digits are stepped so that the register 
switches are in positions corresponding to the 
difference which is the corrected total. 

Assume for the moment that the register switch 
wipers were positioned on their respective seventh 
bank contact, indicating that the hundreds digit 
of the total was 3 and that the hundreds digit 
of che subtrahend was 5. It is therefore neces- 
sary for the hundreds digit to borrow one from 
the thousands digit in arriving at the correct 
difference. 


Borrow circuits 


Starting from the seventh bank contact, the 
wipers of the register switch will engage their 
tenth bank contact at the end of the third one 
of the five steps to be taken. Energization of 
relay 409, as above, closes t'1e circuit from positive 
through spring 423 and ‘ts make contact, through 
the winding cf reicy 401 to negative, operating 
that relay, which closes springs 449 connected 
to the D wiper of the hundreds register switch 
and closes springs 438, 438, 455 and 488 con- 
nected to the D wipers of the other digit switches. 

When magnet 416 ‘s again energized prepara- 
tory to advancing the switch wipers from their 
tenth to their eleventh bank contacts, a circuit 
may be traced from positive on conductor 463 
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through the first nineteen contacts of the bank 
engaged by wiper A of the register switch, which 
contacts are multipled together, conductor 465, 
the tenth bank contact engaged by wiper D and 
that wiper, spring 449 and its make contact, con- 
ductor 466, to a relay in the thousands digit cor- 
responding to relay 417 in the hundreds digit, to 
negative, operating that relay. 

Assume, also, that the tens digit is borrowing 
from the hundreds digit so that relay 417 will 
be operated, the relay locking from positive on 
conduetor 461, through spring 450 and its make 
contact, and the lower winding of the relay to 
negative. , 

The remaining two steps of the five to be taken 
in the example assumed above having been com- 
pleted and the switches brought to rest, when 
relay 307 falls back as it will when motor magnet 
§02 maintains springs £51 open, thereby remov- 
ing positive from cond:.ctor 660, a circuit may 
be traced from positive through spring 335 and 
its break contact, spring 335 and its make con- 
tact, conductor 470, through the winding of relay 
405 to negative. 

Relay 405 operates and in the hundreds digit 
register closes spring 451 ageinst its make con- 
tact thereby extending a circuit from positive 
through spring 459 and its make contact, con- 
ductor 465, the multipled together bank contacts 
engaged by wiper A of the register switch, 
through the winding of magnet 416 to negative. 

In each of the other digit switches in which a 
borrow has been made, similar circuits are closed. 

Restoration of relay 307 opens the circuit of 
relay 308 which, after a brief interval, falls back, 
opening the above traced circuit for relay 405, 
thereby opening springs 45! permitting magnet 
416 to restore and advance the switch wipers 
one step, thereby reducing the numerical value 
of the digit by one. 


Placing the corrected total in the total arm of 
the bridge 


Restoration of relay 308 opens the previously 
traced circuit for relay 206 by moving spring 
331 away from its make contact, permitting that 
relay to restore and at spring 242 and its break 
contact close a circuit from positive through 
spring 244 and its make contact, conductor 28!, 
spring 322 and its make contact, through the 
winding of relay 306 to negative, operating relay 
306. Spring 332 moves away from its break con- 
tact, thereby opening the previously traced lock- 
ing circuit for relay 306 which restores to prepare 
a point in the circuit of relay 17. Spring 332 
moving into engacoment with its make contact 
closes a circuit fr positive through key spring 
311 and its make contact, through the winding of 
relay 19 to negative, operating that relay to con- 
nect bus 20 to the total arm of the bridge. 

Relay $5, by closing spring 33! against its 
make contact, re-closes the previously traced cir- 
cuit of relay 44, thereby connecting the banks 
of the register switch engaged by wipers B and 
C to bus 20, and through relay (9 to the relays 
controlling the setting of the resistance of the 
total arm of the bridge. 

Positive placed on wiper B of the register 
switch, through spring 445 and its make contact. 
and on wiper C through spring 446 and its make 
contact, will close circuits to operate two of the 
relays in the group 601 to 605, inclusive, thereby 
to set the hundreds digit section of the bridge 
arm to a value corresponding to the hundreds 
digit in the corrected total. 

Relay 206, upon restoring, opens the circuit 
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of relay 207 which, after a brief interval, re- 
stores and at spring 243 and its break contact 
closes a circuit through spring 245 and its make 
contact, through the winding of relay 239 to 
negative, operating that relay which, through 
spring 248 and its make contavt, locks to posi- 
tive picked up by the A wiper of the access switch 
which, as hereinbefore explained, is now resting 
on its second bank contact. 

Circuits hereinbefore traced are completed 
through the C and D wipers of the access switch, 
thereby to connect the bus on runner Number 2 
to bus 4, relay {7 is re-operated when relay 306 
restores, and a resistance corresponding to the 
sum then registered on runner Number 2 is plac- 
in the runner arm of the bridge. The operation 
through the remainder of the cycle is the same 
as hereinbefore explained. 


Restoring the subtracting device 


When the access switch moves from its twelfth 
contact, wiper A moves out of engagement with 
positive potential thereby removing positive from 
conductor 283, restoring relays 402 and 406 which 
were locked to this conductor through spring 421 
and its make contact. Spring 453 moves into en- 
gagement with its break contact, thereby apply- 
ing positive to the first nineteen contacts of the 
bank engaged by wiper A of the refund switch, 
completing a circuit through that wiper through 
spring §53 and its break contact, through the 
winding of motor maguiet 502 to negative, oper- 
ating that motor magnet which interrupts its 
own circuit by opening springs §§3 to advance 
the wiper one step. The switch operates in a 
buzzerlike fashion until wiper A engages the 
twentieth bank contact whici does not contain 
positive potential and the switch comes to res¥ 
in its normal position. Restoration of relay 406 
closes spring 440 against its break contact, there- 
by completing a circuit from positive through 
spring 447 and its break contact, spring 443 and 
its break contact, springs 441 and 442 and their 
respective break contacts in multiple, spring 440 
and its break contact, wiper A and the contact cn 
which the wiper is resting, through the wiicing 
of magnet 416 to negative, operating magnet 416 
which interrupts the above circuit by opening 
springs 441 causing the switch to operate in a 
buzzerlike fashion until wiper A moves to its 


twentieth bank contact, at which time the circuit ‘ 


is opened and the switch comes to rest. 

Restoration of relay 402 opens springs 433, re- 
moving positive from conductor 467, thereby 
opening the circuit through the lower winding of 
relay 411, permitting that relay to restore, there- 
by restoring the subtracting device to normal. 


Late scratch of two or more runners 


It occasionally happens that more than one 
runner will be scratched at the last minute. In 
the foregoing description of the late scratch op- 
eration with but one runner scratched, the sum 
registered on that runner was set up in the re- 
fund relays. Obviously if two runners are 
scratched simultaneously, different provisions 
must be made to register the sum to be refunded 
in the refund relays, since that sum is the sum of 
the totals then registered on the two runners. 

It will be noted that in Fig. 5 the hundreds 
dig .t section of the refund relays is equipped with 
a@ manually operated decade switch, the wiper 
$08 of which can be moved manually to a contact 
corresponding to the value of the hundreds digit 
of the sum to be refunded. Each of the other 
digit sections of the refund relays is similarly 
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equipped and the attendant will ascertain the 
sum to be refunded and manually set the decade 
switches accordingly. With the sum thus regis- 
tered, the operation of subtracting the amount 
to be refunded from the total on each cycle of the 
computer is carried out as hereinbefore explained. 

It will also be noted in Fig. 6 and in Fig. 7 that 
the total and runner arms of the bridge are each 
equipped with decade switches to permit manu- 
ally setting the resistance value of that arm. 
This provision is made primarily for the purpose 
of testing and permits the attendant to set the 
value of these arms at will for that purpose. 

Throughout the foregoing description, the code 
of five conductors per digit, five relays per digit 
with two relays operated simultaneously to com- 
plete a digit, has been used. The computer of the 
present invention can be used with other codes; 
for example, the code in which there are six 
conductors and relays per digit, three of which 
relays must be operated simultaneously to register 
the digit. Modification of the circuit shown by 
way of example to include such code is contem- 
plated within the teachings of the invention. 


Recycling the computer 


There are instancs where the totalisator may 
initiate a new indication cycle before the com- 
puter has completed its cycle and it is necessary 
to provide for recycling the computer under these 
conditions. Thus, for example, if in a race the 
start is effected a few seconds after a normal in- 
dication cycle, the racing start steward may op- 
erate his switch to stop the further sale of tickets 
before the computer has run out its cycle. Im- 
mediately the racing steward operates his key, 
the totalisator recycles to register the final total 
in the pool and also the final total on each runner. 
Such recycling reapplies positive to the conduc- 
tor leading to the bridge actuating relays and re- 
cycling of the computer will be effected. 

If the computer is operating under normal con- 
ditions, that is, there are no late scratches, relay 
301 will be in its normal position. If in the proc- 
ess of a cycle, relay 209 will be operated as ex- 
plained above to extend the control circuits from 
the C and D wipers of the access switch. Posi- 
tive placed on the conductor leading to the actu- 
ating relays under these circumstances will re- 
operate relay 206, which, by closing spring 241 
against its make contact, will extend a circuit 
from positive through spring 249 and its make 
contact, through the winding of relay 210 to neg- 
ative. Relay 210 operates over this circuit and 
by closing spring 253 against its make contact 
extends a circuit from positive through the first 
twelve multipled together contacts of the bank 
of the access switch engaged by wiper A, through 
‘hat wiper, spring 253 and its make contact, 
spring 259 and its break contact, through the 
winding of motor magnet 212 of the access switch 
to negative. The motor magnet operates over 
this circuit and by opening spring 259 from its 
break contact interrupts the circuit and falls back 
to advance the wipers one step; whereupon the 
circuit is again closed and the switch re-oper- 
ates in buzzerlike fashion until wiper A moves to 
the thirteenth bank contact. A circuit is now 


closed from positive on multipled together con- 
tacts 13 to (9 inclusive, engaged by the B wiper 
of the access switch, through spring 259 and its 
make contact, through the winding of motor 
magnet 212 to negative, and the buzzerlike oper- 
ation of the switch is continued. over this circuit 
until wiper B engages its twentieth bank contact 
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and the switch is thus brought to rest in its nor- 
mal position. 


Operation of relay 21@ at spring 256 and its 
make contact cioses a circuit from positive 
through the upper winding of relay 203 to nega- 
tive, operativ, that relay to reset the balancing 
chain in the hereinbefore explained manner. 

Disengagement of wiper A from positive re- 
moves that potential from conductor 283, there- 
by to restore relays locked up to that conductor. 

Energization of relay 206 initiates a new cycle 
of operation of the computer so that the odds 
placed upon the indicators represent the final 
odds corresponding to the final sums indicated. 

If the computer is operating under late scratch 
conditions, relay 301 will be in its operated con- 
dition and the positive received from the total- 
isator will close a circuit through spring 32! and 
its make contact and through the winding of re- 
lay 302 to negative. 

Relay 302 operates and at spring 324 and its 
make contact extends a circuit from positive over 
conductor 362 through spring 249 an! its make 
contact, through the winding of relay 210 to neg- 
ative, operating that relay to reset the access 
switch as before. 

In due course of the late scratch cycle of op- 
erations, relay 308 is operated and at spring 337 
and its make contact closes a circuit for relay 206, 


thereby to operate that relay to initiate a new : 


cycle of operation of the computer under late 
scratch conditions. 

Prom the foregoing it will be apparent that 
the computer of the present invention possesses 


many advantages over the manual setting of a 3 


line of odds as heretofore practiced. With a 
maximum of twelve runners, the computer oper- 
ates automatically each time the totalisator 
cycles, and computes the odds on each runner 
and adjusts appropriate indicators to indicate 
those odds. The entire line of odds can be set 
in approximately five seconds. In cases where 
late scratches have occurred and correcting the 
total is necessary on each cycle, a slightly longer 
time is required; howevez, under these conditions 
less than twelve runners are involved, and in cer- 
tain instances the required line of odds can be 
set in approximately six seconds. 

While = have chosen to illustrate my invention 
by illustrating and described a preferred embodi- 
ment of it, = have done so by way of example only, 
as there sre many modifications and adaptations 
which can be made by one skilled in the art with- 
in the teachings of the invention. 

Having thus complied with the statutes and 
shown and described a preferred embodiment cf 
my invention, what I consider new and desire to 
have protected by Letters Patent is pointed out 
in the appended claims. 

1. In a computer, a Wheatstone bridge; means 
including relays for setting a first arm of said 
bridge to an chmic value corresponding to a total 
sum; means including relays for setting a second 
arm of said bridge, adjacent the first arm, to an 
ohmic value corresponding to a second sum; 
means including manual switches for setting a 
third arm of said bridge, adjacent the second and 
opposite the first arm, to an ohmic value bearing 
the same percentage relation to a fixed resistance 
value as the percentage of said total sum to be 
considered bears to the total sum; a fourth arm 
for said bridge adjacent the first and third arms 
and opposite the second arm, comprising a plu- 
rality of fixed resistors connected together in 
series and having a total value equal to the prod- 
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uct of the fixed resistance in said third arm and 
the largest ratio to be handied by the bridge; 
means for energizing the bridge; a chain of re- 
lays operating sequentially to by-pass the first 
resistors in said fourth arm, one at a time; means 
for stopping said chain relays when said bridge 
is in balance; and means controlled through the 
chain relay energized when said chain is stopped 
for indicating the ratio the part of the first sum 
that is to be considered bears to said second arm. 

2. A computer bridge as claimed in claim 1, in 
which the resistance in the fourth arm has a 
maximum value one hundred times the maxi- 
mum value of the resistance in the third arm so 
that the bridge can handle ratios up to one hun- 
dred to one. 

3. In a computer, a Wheatstone bridge; means 
including relays for setting a first arm of said 
bridge to an ohmic value corresponding to 2 total 
sum; means including reiays for setting a second 
arm of said bridge, adjacent the first arm, to an 
ohmic value corresponding to a second st ‘4; 
means including manual switches for setting a 
third arm of said bridge, adjacent the second and 
opposite the first arm, to an ohmic value bear- 
ing the same percentage relation to a fixed re- 
sistance value as the percentage of said total 
sum to be considered bears to the total sum; a 
fourth arm for said bridge, adjacent the first and 
third arms and opposite the second arm, compris- 
ing two sets of fixed resistors, each of which con- 
tains a plurality of resistors connected in series, 
which sets are connected together in series and 
nave a total ohmic value equal to the product of 
the fixed resistance in said third arm and the 
hignest ratio to be handled by the bridge; means 
for energizing the bridge; a chain of relays asso- 
ciated with said fourth bridge arm; contacts on 
each chain relay for by-passing a resistor in the 
first one of said sets of resistors when the relay 
is energized; contacts on each chain relay for by- 
passing a resistor in the second of said sets of 
resistors; a range relay operated to shift tie 
bridge circuit from the first to the second set of 
contacts thereby to permit bringing the bridge 
into balance at a number of points twice as great 
as the number of relays in the chain; and means 
controlled through said chain relays when the 
bridge is in balance for indicating the ratio that 
part of the total sum to be considered bears to 
said second sum. 

4. The combination with an odds computer 
having a bridge into one arm of which a resist- 
ance indicative of a total sum is placed by relays 
actuated by potentials indicative of a code on 
a total bus, and into another arm of which re- 
sistances indicative of individual runner sums 
are placed on at a time by relays actuated by 
potentials indicative of a code on individual run- 
ner busses and the bridge balanced to determine 
the approximate odds on the individual run- 
ners; of a late scratch control comprising: a 
group of refund storage relays; key means for 
scratching the runner and for connecting the re- 
fund storage relays to the individual runner bus 
corresponding to the scratched runner to oper- 
ate certain ones of the relays and thereby store 
the sum then registered on that runner in said 
relays; late scratch control relays; a subtracting 
device; means in said late scratch contro] relays 
for connecting a register switch for each order 
in said subtracting device to said total bus and 
for stepping said switches to positions indicative 
of the sum registered on the total bus; means for 
operating said subtracting device to subtract 
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from said total sum the sum registered in said 
refund storage relays; and means for placing a 
resistance indicative of the difference between 
said sums into the total arm of the bridge as a 
total against which resistances indicative of the 
individual runner sums are balanced to determine 
the approximate odds on the runners. 

5. In a ratio computing device, a bridge com- 
prising: a total arm comprising a plurality of re- 
sistors connected in series; means including 4 
group of relays a plurality of which are operated 
simultaneously to by-pass a portion of said re- 
sistors and thereby adjust the resistance of said 
bridge arm to a desired value; a second arm com- 
prising a plurality of resistors connected in se- 
ries, a connecticn between one end of said bridge 
arm and one end of said second arm; means in- 
cluding a group of relays a plurality of which 
are operated simultaneously to by-pass a portion 


of said resistors and thereby adjust the resistance 2 


of said second arm to a desired value; a cor- 
recting arm comprising a plurality of resistors, 
a@ connection between one end of said correcting 
arm and the other end of said second arm; man- 


ual contactors for connecting a portion of said 


correcting arm resistors together in series thereby 
to adjust the correcting arm to a desired value; 
a balancing arm comprising a plurality of re- 
sistors connected together in series, a connection 
between one end of said balancing arm ana the 
other end of said correcting arm, a connection 
between the other end of the balancing arm and 
the other end of said total arm; means including 
a battery connected between the junction of the 


total and balancing arms and the junction be- 3 


tween the correcting and second arms for en- 
ergizing the bridge; means including a chain of 
relays adapted to operate automatically and in 
sequence for by-passing the resistors in the bal- 
ancing arm, one at a time, and thereby bring the 
bridge into balance; a control unit connected be- 
tween the junction of the total and second arms 
and the junction between the balancing and cor- 
recting arms of the bridge; means including a 
relay in said contro! unit for stopping said chain 
of relays when the bridge is in balance; an in- 
dicator; and means including a relay operated 
by said control unit relay through said chain re- 
lays for operating said indicato- to indicate the 
ratio ‘'et the resistance value iu said total arm 
bears the resistance value in said second arm. 

&. 4. computing device as claimed in claim 5, 
in which the resistors in the total and second 
bridge arms are each divided into subgroups and 
in which there are a plurality of control relays 
for each subgroup and in which a plurality of the 
relays in each of the subgroups are energized si- 
multaneously to adjust the ohmic value of the 
arm, 

7. A computing device as claimed in claim 5, 
in which the total and second bridge arms each 
contain a group of resistors having one ohm each, 
a group having ten ohms each, a group having 
one hundred ohms each, a group having one 
thousand ohms each, a group having ten thou- 
sand ohms each, and a group having one hun~ 
dred thousand ohms each, and in which there 
is a group of control relays for eacn group of 
resistors and in which a plurality of said relays 
are operated simultaneously to adjust the ohmic 
value of the arm. 

8. A computing device as claimed in claim 5, 
in which the resistors in the total and second 
bridge arms are each divided into subgroups and 
in which there are five control relays per sub- 
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group and in which two of the relays in each 
subgroup are energized simultaneously to adjust 
the ohmic value of the arm. 

9. A computing device as claimed in claim 5, 
in which the balancing arm has a group of re- 
sistors for high range and a group of resistors 
for low range, and in which the control unit upon 
completion of the bridge makes a preliminary 
test to determine the range in which the chain 
relays are to by-pass the resistors one at a time 
to balance the bridge. 

10. A computing device as claimed in claim 5, 
in which the balancing arm has a group of re- 
sistors for high range and a group of resistors 
for low range, and a switching relay operated 
through the first relay in the chain under the 
control of the control unit to determine the range 
in which the remaining relays in the chain are 
to by-pass the resistors one at a time to balance 
the bridge. 

11. In a computer, a subtracting device com- 
prising: a pai of stepping switches for each or- 
der of a sum, each switch having banks of con- 
tacts engaged by wipers over which contacts the 
wipers sweep step-by-step as the switch steps; 
means including relays for placing potentials 
on certain contacts in the banks cf the first ones 
of said pairs of switches in accordance with a 
code to register a total in the banks of contacts; 
means for stepping said first switches until their 
wipers engage said certain contacts thereby to 
set the switches to correspond to the total reg- 
istered in the banks of contacts; means includ- 
ing relays for placing potentials on certain ones 
of the contacts in the banks of contacts of the 
second switch of each pair of switches to reg- 
ister a subtrahend in those banks of contacts; 
means controlled by the first switch of each of 
said pairs of switches for stepping that pair of 
switches in unison step-by-step; a relay energized 
over a circuit closed through a wiper of the sec- 
ond switch of each pair when that wiper en- 
gages the contact upon which said potential has 
been placed for stopping. that pair of switches; 
and means including the wipers of the first 
switch of each pair of switches and the contacts 
then engaged thereby for transmitting from said 
subtracting device potentials in accordance with 
a code indicating the difference between said to- 
tal and subtranend. 

12. In a computer in which numbers are reg- 
istered by simultaneously operating a plurality 
of relays per order over circuits completed over 
a multi-conductor per order bus in accordance 
with a particular code; a stepping switch for 
each order; a plurality of wipers on each switch 
corresponding in number to the number of relays 
simultaneously operated to register a digit in 
the order; a bank of contacts for each switch 
including a row of contacts for each wiper; relay 
means for connecting the bus to said banks there- 
by to apply potential to certain contacts therein 
in accordance with said code; a test relay for 
each wiper; circuits for said test relays com- 
pleted when the associated wiper engages a con- 
tact containing said potentiu! to operate the re- 
lay; a motor magnet for each switch; a circuit 
for each motor magnet over which impulses are 
delivered to the magnet to operate it thereby to 
step the wipers over said banks; and normally 
Closed contact means for each test relay included 
in the circuit of the associated motor magnet to 
open that circuit when the test relays associated 
with a switch are operated simultaneously there- 
Ly to top the switch with the wipers engaging 
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contacts corresponding to the digit registered 
in the switch. 

13. In a computer in which numbers are reg- 
istered by simultaneously operating a plurality 
of relays per order over circuits completed over 
& multi-conductor per order bus in accordance 
with a particular code; a stepping switch; a plu- 
rality of wipers on said switch corresponding in 
number to the number of relays simultaneously 
operated to register a digit in the switch; a bank 
of contacts containing a row of contacts for each 
wiper of said plurality of wipers; means includ- 
ing a relay for connecting the bus to said bank 
thereby to apply potentia! to certain contacts 
therein in accordance with said code; a test relay 
for each wiper; a motor magnet for said switch; 
a circuit for said motor magnet over which im- 
pulses are delivered to the magnet to operate it 
thereby to step the wipers over said bank; and 
means ‘~cluding normally closed contacts on said 
test relays and included in said motor magnet 
circuit to open that circuit when said test relays 
are operated simultaneously thereby to stop the 
switch with the wipers engaging contacts corre- 
sponding to the digit registered in the switch. 

14. In a computer in which numbers are reg- 
istered by simultaneously operating two of five 
relays per order over a five wire per order bus 
in accordance with a particular code; a stepping 


tacts to place a potential on contacts in each 
bank in accordance with said code thereby to 
register a digit in the switch; a motor magnet 
far said switch; a circuit for said magnet over 
which impulses are delivered to the magnet to 


and a pair of normally closed contacts on each 
relay cannected in the circuit of said motor mag- 
in pa allel with a corresponding con- 
tact on the other relay, which contacts are 
opened when the relays are operated simulta- 
to stop the switch on contacts corre- 

the digit registered therein. 
14. In a computer, a subtracting device com- 
a pair of stepping switches per order; 
of contacts for each switch; a plurality 
rows of contacts in each bank; a wiper en- 
gaging each row of contacts; means including 
relays for applying potential to contacts in a 
ws in the banks of the first of satd 
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reverse sequence so that the wipers on moving 
from starting contacts to the marked contacts 
take a number of steps eQual to the difference 
between the value of each digit and ten; a motor 
magnet for each switch; a circuit for ecch mag- 
net over which the magnet is operated to move 
the wipers step-by-step over its bank: relay 
means in the circuit of the first switch of the 
pair for each order operable when the wipers of 
said switch engage seid marked contacts for 
opening the circuit of the motor magnet to stop 
the switch with the wipers in a position indica- 
tive of the value of the digit registered in the 
switch; means including a plurality of relays op- 
erated in accordance with a code for placing a 
potential on a contact in the bank of the sec-~ 
ond one of the pair of switches for each order 
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to register the digits of a subtrahend in said 
banks in numerical order so that the wipers on 
moving from a starting contact to the marked 
contact take a number of steps equal to the nu- 
merical vaiue of the digit; a stepping relay; a 
circuit for said stepping relay closed through 
normally closed contacts controlled by the mo- 
tor magnet of said first switch; circuits for the 
motor magnets of said first and second switches 
closed through normally onen contacts on said 
stepping relay to operate said magnets to step 
the switches in unison; a control relay; a circuit 
for said control relay closed through the wiper 
of said second switch when the wiper engages 
said marked contact to operate the control :elay; 
normally closed contacts on said control relay in- 
cluded in the circuit of said stepping relay for 
opening the circuit of the stepping relay when 
the control relay operates thereby to stop said 
switches with the wipers of said first switch in 
a position corresponding to the difference be- 
tween said t-‘.l ard subtrahend. 

16. The co. .‘nastion with a totalisator in 
which total sum: «:e registered on indicators by 
Simultaneousiv «erating a plurality of relays 
per order over cir~uits completed over a multi- 
conductor per order bus in accordance with a 
particular code and in which each of a plurality 
of individual runner sums are similarly regis- 
tered over similar busses individual to the run- 
ner; of an odds computer comprising: a bridge; 
a@ group of actuating relays associated with said 
bridge; a first group of code relays for a first arm 
of said bridge; a second group of code relays 
for a second arm of said bridge; an access switch 
operable step-by-step under the control of said 
actuating relays; switching relay means oper- 
ated through said actuating relays to connect 
said total bus to said first code relays to operate 
the relays and thereby adjust the resistance of 
said first bridge arm to a value indicative of the 
total sum then registered in the totalisator; a 
locking circuit for said operated code relays closed 
through said access switch; means in said actu- 
ating relays for operating said switching relays 
to disconnect said total bus from said first code 
relays; a switching relay for each individual run- 
ner; means in said actuating relays for closing 
a.circuit through said access switch to the switch- 
ing relay for the first runner to connect the in- 
dividual runner bus for that runner to the sec- 
ond group of code relays to operate the relays 
and thereby adjust the resistance of said second 
arm to a value indicative of the sum cegistered 
on the first runner; a third arm for said bridge 
adjacen* ‘o said second arm and opposite said 
first arm; a fourth arm for said bridge adjacent 
to said first and opposite said second arm; means 
for energizing said bridge; means including re- 
lays operable to vary the resistance of said fourth 
bridge arm for bringing the bridge into balance; 
a relay operable when the bridge is in balance; 
and means controlled by said latter relay for op- 
erating said access switch thereby to disconnect 
said first runner bus from and to connect the 
second runner bus to said second code relays. 

17. The combination with a totalisator in 
which total sums are registered on indicators 
by simultaneously operating a plurality of re- 
lays per order over circuits completed over a mul- 
ti-conductor per order bus in accordance with 
@ particular code and in which each of a plu- 
rality of individual runner sums are similarly reg- 
istered over similar busses individual to the run- 
ner; of an odds computer comprising: a bridge; 
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a group of actuating relays associated with said 
bridge; a first group of code relays for a first 
arm of said bridge; a second group of code re- 
lays for a second arm of said bridge; an access 
switch operable step-by-step under the control 
of said actuating relays; a bus in said computer: 
switching relay means operated through said 
actuating relays to connect said total bus to said 
computer bus and the computer bus to said first 
code relays to operate the relays and thereby ad- 
just the resistance of said first bridge to a value 
indicative of the total sum then registered in 
the totalisator; a locking circuit for said oper- 
ated code relays closed through said access 
switch; means in said actuating relays for op- 
erating said switching relay means to disconnect 
said total bus from said computer bus and to dis- 
connect said computer bus from said first code 
relays and connect it to said second code relays; 
a@ switching relay for each individual runner; 
means in said actuating relays for closing a cir- 
cuit through said access switch to the switching 
relay for the first runner thereby to connect the 
first runner bus through the computer bus to 
said second code relays to operate those relays 
to adjust the resistance of said second arm to 
a value indicative of the sum registered on the 
first runner; a third arm for said bridge adjacent 
to said second arm and opposite said first arm; 
a fourth arm for said bridge adjacent said first 
and opposite said second arm; means for en- 
ergizing said bridge; means including relays op- 
erable to vary the resistance of said fourth bridge 
arm for bringing the bridge into balance; a relay 
operable when the bridge is in balance; and 
means controlled by said latter relay for op- 
erating said access switch thereby to disconnect 
said first runner bus from and to connect the 
second runner bus to said second code relays. 

18. A computer as claimed in claim 17, char- 
acterized in that the relay operated when the 
bridge is in balance controls the access switch to 
connect the individual runner busses to the 
second coc relays one at a time and in sequence, 
thereby to enable the computer to determine the 
ratios between the total sum and the individual 
Tunner sums. 

19. In a computer, a stepping switch; a plu- 
rality of rows of contacts in said switch; a wiper 
for each row of contacts; a motor magnet; a cir- 
cuit over which said motor magnet is operated 
intermittently to step said wipers over said con- 
tacts; a multi-conductor bus; means including a 
relay for extending said bus to said contact rows 
so that potentials on a plurality of said bus con- 
ductors, in accordance with a code, will mark 
@ corresponding position in the gwitch; means 
for closing said motor magnet circuit to operate 
said switch in search of said marked position; 
a relay for each wiper; contacts on said relays 
incluied in said motor magnet circuit operated 
when the wipers are in said marked position to 
stop the switch in that position; a slow to re- 
lease relay maintained operated while said mo- 
tor magnet is operating to move said wipers and 
restored when said switch is stopped in said 
marked posit.un; a second circuit for said mctor 
inagnet; means controlled by said slow to release 
relay in restored position for closing said second 
circuit a plurality of times to operate the switch 
@ predetermined number of steps from said 
marked position; a group of code relays; means 
including .elays for extending said bus conduc- 
tors to said code relays; and means for closing 
circuits through said wipers and the contacts 
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then engaged thereby and said bus conductors 
to operate said code relays in accordance with the 
final position of said switch. 

20. A compu er subtracting device comprising: 
a stepping switch; a pair of wipers on said switch; 
a row of contacts for each wiper; a motor mag- 
net for said switch; a circuit for said switch in- 
termittently closed to operate the magnet to 
step the wipers over said rows of contacts; a five 
wire bus; connections between said bus and con- 
tacts for placing a potential on the contacts in 
accordance with a cod register the digits be- 
tween nine and zero quence reverse to the 
stepping of the wipers; « pair of test relays; cir- 
cuits for said test relays completed through said 
wipers and potential carrying contacts; contacts 
on said test relays included in the motor magnet 
circuit for opering the circuit when the test 
relays are energized simultaneously to stop the 
switch with the wipers in a position correspond- 
ing «o the digit marked on said contacts; means 
comprising a second intermittently closed cir- 
cuit for said switch and relays for controlling 
that circuit for stepping said wipers from said 
marked position a number of steps correspond- 
ing to a digit of a subtrahend; and means for 
applying a potential to said wipers and there- 
through to the contacts they engage to transmit 
from the switch to said bus a code indicative of 
the difference between said first marked digit and 
said subtrahend. 

21. A computer subtracting device as claimed 
in claim 20, in which there is a stepping switch 
for each order of a sum and in which there are 
borrow circuits between switches over which the 
next higher order switch is operated an addi- 
tional step whenever the subtrahend digit of the 
next lower order is greater than the first marked 
digit of that order. 

22. A computer subtracting device as claimed 
in claim 20, in which the means fo: stepping the 
switch wipers from the first marked position 
comprises a second stepping switch in the banks 
of contacts of which the subtrahend digit is 
marked by a potential placed on a contact in 
the bank corresponding to the value of the digit 
and in which a control relay circuit is closed 
through the switch circuit and potential carry- 
ing contact to operate the relay and in which a 
contact on the control relay is thereby opened 
to stop both switches. 

23. An odds computer for use in connection 
with a totalisator in which sums registered in a 
total pool and sums registered on each runner 
in that pool are indicated under the control of 
multi-relay indicators in which a plurality of 
relays are energized simultaneously to effect in- 
dication of each order of said sums; an indica- 
tion bus comprising a group of conductors for 
each order of each of said sums corresponding 
in number to the number of relays per order in 
said indicators; a computer bus comprising a 
group of conductors for each order corresponding 
in number to the conductors in the indication 
bus; means including a relay for connecting said 
computer bus to the total portion of said indica- 
tion bus; a total bridge arm comprising a plu- 
rality of resistors for each order of said total 
sum and a plurality of relays per order; means 
including a relay for connecting said computer 
bus to said total arm relays thereby to close cir- 
cuits to operate the total arm relays necessary 
to set the resistance of the total arm to an 
ohmic value corresponding to the sum then indi- 
cated in the total pool; a runner arm in said 
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bridge comprising a plurality of resistors for 
each order and a plurality of relays per order; 
means including a stepping switch for discon- 
necting said computer bus from said total por- 
tion of said indication bus and from se‘d total 
bridge arm: means including relays crated 
through said stepping switch for selectively con- 
necting said computer bus to the individual run- 
ner portions of said indication busses one at a 
time and for connecting the computer bus to 
said individual runner bridge arm relays thereby 
to close circuits to operate the runner bridge 
arm relays necessary to set that arm of the 
bridge to an ohmic value corresponding to the 
sum then registered on the selected runner; a 
correcting arm for said bridge comprising a plu- 
rality of resistors and manual levers for setting 
the ohmic value of the arm to correspond to the 
portion of the pool available for distribution; a 
balancing arm for said bridge comprising a plu- 
rality of resistors and a chain of relays through 
the contacts of which the ohmic value of the 
arm is varied in definite steps; a plurality of odds 
setup relays; a plurality of odds indicators, one 
for each runner in said pool; means including a 
relay operated through said stepping switch for 
connecting tc said odds setup relays the indi- 
cator corresponding to the mimner then con- 
nected to said runner arm of tne bridge; a bridge 
control; means controlled by s2!d bridge control 
when said bridge is balam-s. and operating 
through said balancing arm reiays for energizing 
one of said odds setup relays; and means con- 
trolled by said energized odds setup relay for 


operating said associated odds indicator to indi- 3; 


cate the approximate odds on the runner. 

24. An odds computer for use in connection 
with a totalisator in which sums registered in a 
total pool and sums registered on each runner in 
that pool are indicated under the control of multi- 
relay indicators in which two of five relays are 
energized simultaneously to effect indication of 
each order of said sums; an indication bus com- 
prising five conductors for each order of each of 
said sums; a computer bus comprising five con- 
ductors for each digit; means including a relay 
for connecting said computer bus to the total 
portion of said indication bus; a total bridge arm 
comprising a plurality of resistcrs for each digit 
of said total sum and five relays per order for 
connecting said resistors in the arm; means in- 
cluding a relay for connecting said computer bus 
to said total arm relays thereby to close circuits 
to operate two of said relays per order to set the 
resistance of the total arm to an ohmic value 
corresponding to the sum then indicated in the 
total pool; a runner arm in said bridge compris- 
ing a plurality of resistors for each order and 
five relays per order for connecting said resistors 
in the arm; means including a stepping switch 
for disconnecting said computer bus from said 
total portion of said indication bus and from 
said total bridge arm; means including relays 
operated through said stepping switch fcr selec- 
tively connecting said computer bus to the indi- 
vidual runner portions of said indication busses 
one at a time and for connecting the computer 
bus to said individual runner bridge arm relays 
thereby to close circuits to operate two of said 
runner bridge arm relays per order to set that 
arm of the bridge to an ohmic value correspond- 
ing to the sum then registered on the selected 
runner; a correcting arm for said bridge com- 
prising a plurality of resistors and manus! levers 
for setting the ohmic value of the arm tw corre- 
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spond to the portion of the pool available for 
distribution; a balancing arm for said bridge 
comprising a plurality of resistors and a chain 
of relays through the contacts of which the 
ohmic value of the arm is varied in definite 
steps; a plurality of odds setup relays; a rflu- 
rality of odds indicators, one for each runner 
in said pool; means including a relay operated 
through said stepping switci for connecting to 
said odds setup relays the indicator correspond- 
ing to the runner then connected to said runner 
arm of the bridge, a bridge control; means con- 
trolled by said bridge control when said bridge 
is balanced and operating through said balancing 
arm relays for energizing one of said odds setup 
relays; and means controlled by said energized 
odds setup relay for operating said associated 
odds indicator to indicate the approximate odds 
on the runner. 

25. In a computer, a stepping switch; a plu- 
rality of rows of contacts in said switch; a wiper 
for each row of contacts; a motor magnet; a 
circuit over which said motor magnet is oper- 
ated intermittently to step said wipers over said 
contacts; a multi-conductor bus; means includ- 
ing a relay for extending said bus to said con- 
tact rows so that potentials on a plurality of 
said bus conductors, in accordance with a code, 
will mark a corresponding position in the switch; 
means for closing said motor magnet circuit 
to operate said switch in search of said marked 
position: a relay for each wiper; contacts on 
said relays included in said motor magnet cir- 
cuit operated when the wipers are in said marked 
position to stop the switch in that position; a 
second stepping switch; a motor magnet in said 
second switch: a stepping relay associated with 
said second stepping switch; a slow to release 
relay associated with said switches and restored 
when said first switch is stopped on said marked 
contacts; a circuit for said stepping relay closed 
by said slow to release relay in restored posi- 
tion to operate that relay; circuits for said motor 
magnets closed by said stepping relay to step 
said switches in unison; a wiper in said second 
a row of‘ contacts engaged by said 
wiper; means for applying potential to a par- 
ticular contact in said row to mark that con- 
tact; means including a relay operated over a 
circuit compieted through said second switch 
wiper and said marked contact for opening the 
circuit of said stepping relay thereby to stop said 
switches; a group of code relays; means including 
relays fgr extending said bus conductors to said 
code relays; and means for closing circuits 
through saic conductors to operate said code 
relays in accordance with the final position of 
said first switch. 

26. In a subtracting device having a stepping 
switch for each order of a sum, which switches 
have banks of contacts in which digits appear in 
sequence reverse to the stepping of the switch, 
and which have a wiper for each row of con- 
tacts, and a motor magnet for moving the wipers 
over said contacts to set the switch on partic- 
ular contacts to register therein the digits of 
a sum, and in which the motor magnets are then 
operated a plurality of times according to the 
value of a digit in the corresponding order of a 
subtrahend to reset the wipers on contacts in- 
dicative of the value of the corresponding digit 
of the difference between said sur and said sub- 
trahend; a bo) sow wiper on each of said switches; 
a borrow relay associated with each switch; a 
circuit for each borrow relay exvended through 
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This invention relates to apparatus for selecting and 
operating electro-mechanical registers and has for its prin- 
cipal object the provision of new and improved apparatus 
of this kind. 

It is a main object of the invention to provide a group 
of total registers and a group of classification registers 
associated with each total register, together with apparatus 
for selecting and operating one of the total registers and 
one of the classification registers of the group associated 
with the selected total register. 

Another object of the invention is to provide apparatus 
for operating the selected total and classification registers 
a number of times depending upon a predetermined value 
assigned to the selected classification register. 

Another object of the invention is to provide apparatus 
for registering v ork orders assigned to one of a plurality 
of days and to register a predetermined number of time 
units on classification registers associated with the selected 
day register, thereby to register the total number of time 
units required of work orders assigned to the selected 
day and the number of tine units in each of the classifi- 
cations to which these work orders have been assigned. 

Further objects, not specifically mentioned here, will be 
apparent from the detailed description and claims which 
follow, reference being had to the accompanying draw- 
ings in which a preferred embodiment of the invention 
is shown by way of example and in which: 

Fig. 1 i a schematic diagram of the control keys of 
th+ apparatus and relays associated therewith; 

Fig. 2 is a schematic diagram of the registers and cir- 
cuits over which selected registers are operated; and 

Fig. 3 is a schematic diagram of the stepping switch, 
plug board and relays through operation of which se- 
lected registers are operated. 

The present invention relates to apparatus for operat- 
ing selected registers in a group of registers, designated 
as classification registers, and includes a total register that 
is operated simultaneously with the classification registers 
to accumulate the total or sum of all registrations on the 
registers in the group. The apparatus includes a plurality 
of groups of classification registers each having a total 
register associated therewith, and also provides for the 
selection of one group of registers as well as for the se- 
lection of a register in the selected group. 

One field in which the apparatus of the present invention 
has utility is in the registering of customers’ service re- 
quests received by a public utility company such as a 
gas or electric company. Such service requests are re- 
quired to be fulfilled with varying promptness; that is to 
say, some must be fulfilled as soon after receipt as pos- 
sible, while others need not or cannot be fulfilled for 
several days. Thus, for example, a service interruption 
complaint must be responded to immediately, while a serv- 
ice turn-on or a Service disconnect request need not be 
fulfilled until the day of moving in or moving out of a 
premises, which day may be several days after the re- 
quest is received. 
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Not all service requests received by a public utility 
company require the same amount of time to fulfill. A 
service turn-on request in a premises where service has 
previously been given ~equires but a few minutes of the 
service man’s time. Establishing service to a new prem- 
ises obviously takes more time since leads and a meter 
must be installed. 

To cope with this situation, the apparatus for register- 
ing service requests must be capable of permitting classi- 
fying the requests into as many classes as are needed 
and must be capable of registering the thus classified 
requests in accordance with the day to which the request 
is assigned to be fulfilled. The apparatus must be capable 
of operating the selected registers one or more times for 
each request, depending upon the number of time units 
required in the classification in which the request has been 
placed. 

In one instance, a public utility company using the ap- 
paratus has required ten different classifications for its 
service requests and has required that the apparatus be 
capable of registering from one to nineteen time units, 
thereby to register a single service request. It is also 
required that the requests be registered for a selected 
one of four days, according to the assignment given to 
the request. 

The apparatus shown in the drawings by way of ex- 
ample is designed to meet the above conditions. As 
shown, four day keys A, B, C and D are employed. Key 
A may be designated as today, key B as tomorrow, key 
C as day after tomorrow, and key D as day after day 
after tomorrow. Thus on Monday, services to be per- 
formed on Monday would be registered through an oper- 
ation of key A, those to be performed on Tuesday through 
key B, those to be performed on Wednesday through key 
C, and those to be performed on Thursday through key D. 

Intervening between the keys A to D, inclusive, and 
their associated relays is a day change switch DCS, hav- 
ing a number of wipers corresponding to the number 
of keys and a number of contacts engaged by each wiper 
also corresponding to the number of keys. Through this 
arrangement an operation of the key A on Monday oper- 
ates day relay 11, key B operates day relay 12, key C 
operates relay 13, and key D operates relay 14. On Tues- 
day the day change switch is moved from its first to its 
second position, with the result that an operation of key 
A results in an operation of relay 12 so as to permit add- 
ing to the registrations made on Monday for work to be 
done on Tuesday, the work requests received on Tuesday 
and to be performed on that day. With the day change 
switch in its second position, relay 11 will be operated 
responsive to operation of key D to condition the ap- 
paratus for registration of assignments to be performed 
on Friday, since on Tuesday the following Friday is the 
day after the day after tomorrow. 

The apparatus also includes a plurality of classification 
keys K1, K2, K3, with dotted lines indicating other keys 
intervening between K3 and the last key KN. To show 
the ten classifications employed in the above installation 
would complicate the drawings unnecessarily. 

Associated with each classification key is a classification 
relay through an operation of which circuits are prepared 
to register a number of work units corresponding to the 
work unit requirement of the classification. The work 
unit may consist of a fraction of an hour, an hour, or 
several hours, depending upon the condition encountered. 
To permit such evalution of the classification and con- 
version thereof into units of itme, a plug board is pro- 
vided. The plug board has a plurality of vertical bus 
bars corresponding in number to the number of classifi- 
cation relays, to one of which bars a circuit is extended 
by an operation of a relay. The plug board also has a 
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number of horizontal bars corresponding in number to 
the maximum number of units to be registered in any one 
classification. In the apparatus shown by way of ex- 
ample, nineteen units is the maximum that can be 
handled. 

The apparatus and its operation will be best understood 
by referring to a specific example. 


Registering class 1 work assigned to today 


Assume that it is desired to register a service order 
which falls in class 1 and that the class ! service orders 
require one time unit, and assume further that it is Mon- 
day and that the work is to be done on Monday. The 
attendant will first operate key A. A circuit may now 
be traced from positive on spring 16A and its break 
contact, conductor 30, conductor 31, through spring 11B 
and its break contact, spring 12B and its break contact, 
spring 13B and its break contact, spring 14B and its break 
contact, conductor 32, through the main spring and break 
contacts of keys D, C and B, to the main spring of key A 
now engaged with its make contact, through the first 
contact engaged by the first wiper of the day change 
switch DCS, through the winding of relay 11 to negative. 
Relay 11 operates over this circuit and at spring 11A 
closes a holding circuit for itself traceable over conductor 
33, through the main spring and break contact of the 
correction switch CS to positive on conductor 30. 

At spring 11C, relay 11 closes a circuit from positive 
through the day lamp to negative, lighting that lamp to 
indicate that the day has been selected. At spring 11B, 
relay 11 opens the previously traced circuit to the main 
springs of the day keys A, B, C and D to render further 
operations of those keys ineffective. At springs i1D 
and 11E, relay 11 closes points in circuits later to be 
described. 

Since the registration assumed is to be in class 1, the 
attendant next operates key K1, extending the positive 
previouslv traced to conductor 31 through spring CIB 
and its Lreak contact, spring C2B and its break contact, 
spring C3B and its break contact, through the other classi- 
fication relay springs and their break contacts to spring 
CNB and its break contact, conductor 34, through the 
main springs and break contacts of the classification keys 
KN to K1, inclusive, through main spring K1 and its 
make contact, through the winding of relay Cl to nega- 
tive. Relay Cl operates over this circuit and at spring 
CIA closes a holding circuit for itself to the positive 
previously traced to conductor 33. 

At spring C1B, relay Cl opens the previously traced 
circuit to the main springs of the keys K1 to KN, render- 
ing further operations of those keys ineffective. 

At spring C1D, relay C1 closes a circuit from positive 
through the class lamp to negative, lighting that lamp to 
indicate that the class has been selected. 

At spring CIE, relay C1 places positive on conductor 
35, which conductor extends to the first vertical bus in 
the plug board. Since it is assumed that classification 1 
calls for one time unit, a plug Pi will have been inserted 
to connect the first vertical bus to the first horizontal bus 
in the plug board, thereby placing positive on conductor 
36 which extends to contact 37 in the bank of the stepping 
switch engaged by wiper 38. 

The stepping switch is of known design and has a wiper 
such as 38 that engages a bank of twenty contacts, the 
twentieth contact being a home position contact to which 
the switch returns at the end of an operation. Wiper 38 
is shown engaging contact 20 of its bank. 

Relay Cl at springs C1G, C1H, Cll and ClJ, prepares 
points in the circuits of the registers, one of which circuits 
is completed as will be hereinafter described. 

At contact CIF, relay C1 closes a circuit which may 
be traced from positive through spring 16A and its break 
contact, conductor 30, conductor 39, through spring 11D 
and its make contact, conductor 40, through spring CIF 
and its make contact, conductor 41, through springs 18A 
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and 18B in parallel and their respective break contacts, 
through spring 17C and its break contact, through the 
winding of motor magnet 18 of the stepping switch to 
negative. The motor magnet 18 operates over this cir- 
cuit in preparation to advancing the wipers of the switch 
one step. Energization of magnet 18 opens springs 18A 
and 18B from their respective break contacts, thereby 
opening the circuit of the magnet 18 which falls back to 
advance the wipers one step. 

Wiper 42 of the stepping switch thus advanced to the 
first contact in its bank, the contacts of which bank, with 
the exception of the home position contact 20, are all 
connected to positive, extends positive over conductor 43 
to conductors 30 and 39, in multiple with the positive 
placed on these conductors by spring 16A and its break 
contact. 

Wiper 44 of the stepping switch likewise sweeps over 
a bank of contacts, all of which, with the exception of 
the home position contact 20, are connected together 
and to conductor 45 connected to conductor 41 without 
particular effect at the moment. 

As soon as magnet 18 has restored to advance the 
wipers to the first contacts in their respective banks, 
springs 18A and 18B again engage their respective break 
contacts to again close the circuit of the magnet 18 to 
repeat its cycle of operation. The stepping switch wipers 
are thus stepped step-by-step over their bank of contacts 
in buzzer-like action, this operation continuing until wiper 
38 engages contact 37 upon which positive was placed as 
above. 

A circuit may now be traced from this positive throug* 
wiper 38, through resistance 46, through the winding of 
relay 17 to negative. Relay 17 being a low impedance 
relay operates rapidly, and at spring 17C opens the cir- 
cuit of the motor magnet 18 before that magnet has en- 
ergized sufficiently to advance the wipers another step. 
At spring 17A and its make contact, relay 17 places posi- 
tive on conductor 47 closing a circuit through relay 16 
to negative to operate relay 16. At springs 16A, relay 
16 removes positive from conductors 30 and 39; however, 
positive is maintained on these conductors through con- 
ductor 43, wiper 42, and the positive on the bank contact 
now engaged by that wiper. 

Positive potential being maintained on conductor 41 
through the engagement of springs C1F with its make 
contact, and engagement of spring 11D with its make 
contact, relay 17 at spring 17B closes a holding circuit 
for itself to maintain the relay operated so long as positive 
remains on conductor 41. 

At spring 17C, relay 17 closes a circuit which may 
be traced from positive on conductor 41 through springs 
18A and 18B, through their respective break contacts, 
spring 17C and its make contact, conductor 48, through 
the winding of relay 15 to negative, operating reiay 15. 
Relay 15, at spring 15D, closes a circuit which may be 
traced from positive on conductor 47 over conductor 
49, through spring 11E and its make contact, through 
«pring 15D and its make contact, through the winding of 
total register TA to negative, energizing the register TA. 
A branch of this circuit extends through spring 1SC and 
its make contact, spring C1G and its make contact, 
through the winding of the magnet of register RIA to 
negative, energizing that magnet. 

The registers employed in this apparatus are of electro- 
mechanical type commonly known in the trade as “Veeder 
Counters,” and upon each energization of the magnet of 
the register the mechanical counter is advanced one step 
to register one unit. 

At springs 1SA and 15B, which are connected in 
parallel, and their respective make contacts, relay 15 
extends positive to conductor 50, thence through the wind- 
ing of motor magnet 18 to negative, energizing that mag- 
net preparatory to advancing the wipers of the stepping 
switch one step. 
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At springs 18A and 18B and their respective break 
contacts, magnet 18 opens the previously traced circuit 
for relay 15, permitting that relay to restore. Restoration 
of the relay 15, at springs 15A and 1SB, opens the 
previously traced circuit for magnet 18, permitting that 
magnet to restore, thereby to advance the wipers of the 
stepping switch one step, bringing these wipers into en- 
gagement with their respective home position contacts 20 
which are open contacts. At springs 1§C and 15D, 
restoration of relay 15 opens the circuits previously traced 
to registers TA and RIA, which restore. Wiper 42 
thus moving out of engagement with its bank contacts 
that are connected to positive, removes positive from 
conductors 43, 30 and 39, thus permitting restoration 
of relay CZ and relay 11, which were held in operated 
position by this positive. Removal of positive from con- 
ductor 39 and restoration of relays 11 and Cl removes 
Positive from conductor 41 to open the holding circuit 
of relay 17, permitting that relay to restore and remove 
positive from relay 16, permitting that relay to restore, 
thereby to restore the equipment to normal. 

Thus it will be seen that through the operation of key 
A and key K1, one time unit has been registered in the 
total day register TA and also in the classification regis- 
ter RIA. 


Registering class 2 work assigned to today 


Assuming that it is still Monday and that a class 2 
work order is to be assigned to be performed today, 
and assuming further that class 2 work orders require 
three units of time, the operation is as follows: 

The attendant will operate key A to operate relay 11 
as before, and will operate key K2 to operate relay C2 
which at spring C2A and its make contact closes a holding 
circuit for itself from positive on conductor 33 as before. 
At spring C2E and its make contact, relay C2 places posi- 
tive upon conductor 51 which is connected to the second 
vertical bus in the plug board. Since, as assumed above, 
class 2 work orders require three units of time, a plug 
P2 will connect the second vertical bus to the third 
horizontal bus to extend positive over conductor 52 to 
contact 53 in the bank engaged by wiper 38. The motor 
magnet 18 of the stepping switch is operated step-by-step 
fashion as before, advancing the wipers of the switch 
until wiper 38 picks up this positive, whereupon relays 
16 and 17 operate as before. Relay 15 is then brought 
into operation and the stepping switch takes three more 
steps to bring its wipers, including wiper 38, into en- 
gagement with the home position contacts 20. 

Operation of relay 11 at spring 11E and its make 
contact closes the register circuit as before and each 
operation of relay 15 at springs 15D closes the circuit of 
the total register TA as before. At spring C2G and its 
make contact, relay C2 prepares a circuit to the register 
R2A so that each operation of the relay 15 at spring 15C 
closes a circuit to this register. Thus registers TA and 
R2A will each be operated three steps, after which the 
equipment will be restored to normal. 


Registering a nineteen time unit assignment to be per- 
formed today 


Assuming that classification N requires nineteen time 
units and that it is desired to register such a classification 
in today’s register, key A will be operated as before to 
operate relay 11; key KN will be operated to operate relay 
CN, which at spring CNE places positive on conductor 
54 that is connected to the last vertical bus in the plug 
board; and since it is assumed that this classification re- 
quires nineteen time units, a plug PN will connect the 
last vertical bus to the last horizontal bus which is con- 
nected by conductor $$ to the first contact 56 in the bank 
that is engaged by wiper 38. The motor magnet operates 
as before. Wiper 38 moves into engagement with con- 
tact 56 to close circuit for relay 17 whick operates to 
stop further automatic travel of the stepping switch. 
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Relay CN at spring CNG prepares a circuit to the mag- 
net of register RNA, that circuit being closed by the 
energization of relay 15 as before. Energization of relay 
15 also closes the circuit to total register TA as before. 
Motor magnet 18 and relay 15 are alternately energized 
and deenergized as before, operating the step switch step- 
by-step through nineteen steps until its wipers engage 
their respective home position contacts 20. Each ener- 
gization of the relay 15 closes a circuit for the motor 
magnet of the register TA and also for the motor magnet 
for register RNA. Thus at the end of the operation, 
nineteen units will be added to register TA and nineteen 
units will be registered upon the register RNA. At the 
completion of this registration the equipment restores 
to normal as before. 

From the foregoing it will be apparent that by operat- 
ing one of the day keys A to D inclusive, and one of the 
classification keys K, registrations can be effected in a 
total register for each day and simultaneously in a classi- 
fication register for each class for each day. 


Registering time units on day registers and number of 
work assignments on classification registers correspond- 
ing to that day 


In certain instances it may be advantageous to register 
one unit for each work assignment in each classification, 
regardless of the number of time units that that particular 
work assignment requires. To this end, I have provided 
plug connections 57 and 58 which, when connected to- 
gether by a suitable strap, plug, or switch, shunt out 
springs 15C, 15E, 15G and 151 and their respective make 
contacts. Under these circumstances, as soon as an en- 
ergization of relay 17 places positive on conductor 49, a 
circuit will be completed to the selected classification reg- 
ister for the selected day. Thus, for example, if relay 11 
is operated, this positive on conductor 49 will be extended 
through spring 11E and its make contact. through plugs 
57 and 58, to the register bus §9, and thence through the 
G spring of the classification relay to the register corre- 
sponding to that classification. The register is operated 
over this circuit to register one unit, and the magnet of 
the register remains energized until the apparatus restores 
to normal. Subsequent stepping of the motor magnet 
through an alternate operation of the relay 15 will reg- 
ister in the corresponding total register, such as TA for 
example, a number of time units corresponding to the 
selected work classification. Through this arrangement, 
then, the day register accumulates the total number of 
time units assigned to that day and the classification reg- 
isters associated with that day register the number of 
work orders in each classification regardless of the num- 
ber of time units those work orders require. 

With the equipment in the position shown in the draw- 
ings, today’s registrations controlled by key A operate 
relay 11 thereby to register today’s assignments on the 
total register TA and the classification register for the 
day corresponding to the operated classification key. As- 
suming that this is Monday, it then follows that tomor- 
row’s registration for Tuesday will be controlled by an 
operation of key B which operates relay 12 which through 
spring 12E extends the register circuit to the B group of 
registers. 

On Tuesday morning the day change switch DCS will 
be changed from its first position to its second position. 
The registrations on registers in the A group will be wiped 
out to restore those registers to normal since Monday 
has already passed. An operation of key A will now close 
a circuit to relay 12 so that assignments made on Tues- 
day to be performed on Tuesday will be reg’stered in the 
registers in group B, which registers on Monday regis- 
tered assignments to be performed tomorrow. Similarly 
the other register keys become associated with the next 
higher numbered relay by movement of the day change 
switch to its second position and key D, which is oper- 
ated to register assignments to be performed the day after 
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the day after tomorrow, becomes associated with relay 
11 so that such :‘ay after day after tomorrow assignments 
are registered in the A group of registers. 


Correction switch 


In the foregoing description it is presumed that the day 
selection will be made prior to the classification selection. 
While this is the preferred order of selection, the classifi- 
cation selection may be made first if desired. Should a 
work order fall in a class requiring a large number of 
time units, the operator noting that the time units previ- 
ously assigned to a particular day may want to change 
the day to which the assignment is to be made. 

It will be noted that the day relays 11-14, inclusive, 
and the classification relays C1-CN, inclusive, when op- 
erated, are held in operated position through their respec- 
tive A springs over conductor 38 which receives positive 
from conductor 30 through correction switch CS. An 
operation of switch CS opens this holding circuit permit- 
ting the relays to restore. With one day relay operated 
or one classification relay operated, corrections can be 
made without difficulty. As soon as a day relay and a 
classification relay are both operated, the stepping switch 
begins to function and corrections should not be at- 
tempted. Notwithstanding that directions fcr operating 
forbid attempting a correction after a day key and a 
classification key have both been operated, an operator 
may attempt to make such a correction. 

Restoration of a day relay disengages the D spring of 
the relay from its make contact and restoration of a class 
relay disengages the F spring of the relay from its make 
contact. In either case, positive is thus removed from 
conductor 41 and the stepping switch becomes tied up out 
of its home position. To guard against a contingency of 
this kind, positive placed on conductor 39 through con- 
ductor 43 and wiper 42, which is away from its home 
position contact 20, is extended through the chain of D 
springs on the day relays and their respective break con- 
tacts, to conductor 60 that leads to a third wiper 44 on 
the stepping switch. The contacts engaged by wiper 44, 
with the exception of the home position contact 20, are 
multiplied together and connected to conductor 41 
through conductor 45. Positive is thus maintained on 
conductor 41 and the stepping switch operated to step its 
wipers to home position contacts 20 automatically if relay 
17 is in its normal position or through relay 15 if relay 
is operated. The switch comes to rest in home position 
in the usual manner. 

From the foregoing, it will be apparent that the ap- 
paratus of the present invention permits registration cf 
assignments to any one of several days, depending upon 
the number of day keys with which the equipment is pro- 
vided, and also to register those assignments in any one 
of a plurality of classifications depending upon the num- 
ber of classification keys and registers provided. The 
number of time units consumed in each classification can 
be determined by the proper plugging of the plug board 
thereby to permit registering from one to nineteen time 
units for each assignment, nineteen being the maximum 
capacity of the equipment shown. The apparatus is sim- 
ple and effective to rapidly make the desired registrations 
and is flexible enough to cope with all situations likely 
to be encountered. 

In the apparatus shown by way of example, four (4) 


of days and a different number of time unis can be pro- 
vided for if desired. 

While I have chosen to show my invention by ge 
trating and describing a preferred embodiment of it, 
have done so by way of exaipto euly, eo there are many 
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described a preferred embodiment of my invention, what 
I consider new and desire to have protected by Letters 
Patent is pointed out in the appended claims. 

What I claim is: 

1. Apparatus of the class described, comprising: a 
group of total registers; a group of class registers asso- 
ciated with each total register; a group of keys one for 
each total register, for effecting a selection of one of said 
total registers; operation of one of said keys rendering in- 
effective an operation of the remainder of the keys in the 
group; a group of class keys one for each class register, 
for selecting a class register in the group associated with 
the selected total register, operation of one of said class 
keys rendering ineffective an operation of the remainder 
of those keys; a relay for each total register key; a relay 
for each class register key, which relays are operated by 
an operation of the associated keys, contacts on said re- 
lays closed by an operation thereof to prepare circuits to 
the selected total and class registers respectively; a step- 
ping switch having a magnet, a circuit for said magnet 
closed through contacts on an operated total and an op- 
erated class relay to initiate an operation of the switch; 
a bank of contacts in said stepping switch; means includ- 
ing contacts on an operated class relay for placing a 
potential on a predetermined contact in that bank thereby 
to determine the number of times the selected total and 
class registers will be operated; a wiper in said stepping 
switch stepped over said bank of contacts as the switch 
operates; a stop relay connected to said wiper; a circuit 
for said stop relay closed by the engagement of said wiper 
with said predetermined contact thereby to operate said 
stop relay and open the circuit over which the switch 
has been operated. 

2. Apparatus as specified in claim 1, in which operation 
of the stop relay closes a circuit to a stepping relay that 
operates thereover to close circuits to the selected registers 
and to the stepping switch magnet to operate the same. 

3. Apparatus as specified in claim 2, in which opera- 
tion of the stepping switch magnet over the circuit closed 
by the stepping relay opens the circuit of the stepping 
relay which restores, thereby to restore the registers to 
normal and to open the circuit of stepping switch magnet 
which restores to advance the switch wiper one step. 

4. Apparatus as specified in claim 3, in which the 
stepping switch has a home position and in which the 
stepping relay and switch magnet operate alternately to 
step the wiper of the switch from the contact on which 
potential has been placed to the home position, with the 
registers being operated once each time the stepping relay 
is operated. 

5. Apparatus as specified in claim 4, in which the 
stepping relay has a pair of contacts closed on each opera- 
tion of the relay to close the circuit to the selected total 
register and a pair of contacts closed on each operation 
of the relay to close the circuit to the selected class 
register thereby to operate those registers. 

6. Apparatus as specified in claim 5, in which means 
are provided for bridging around the pair of contacts on 
the stepping relay through which the circuit to class 
register is closed thereby to operate that register but 
once while the total register is being operated a plurality 
of times as the switch steps the wipers to the home posi- 
tion. 

7. Apparatus for simultaneously registering assignments 
in a selected one of a plurality of groups and in a selected 
one of a plurality of subdivisions of that group, compris- 
ing: a key for each group, a relay associated with each 
of said keys, a circuit for each relay closed through the 
associated key in operated position to operate the relay; 
a plurality of keys corresponding in number to the num- 
ber of subdivisions in the group, a plurality of relays one 
for each one of said plurality of keys, circuit for each 
of said plurality of relays closed through the associated 
key in operated position to operate the relay associated 
with the operated key; a register for each group; a plu- 
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rality of subdivision registets associated with each group 
register; a circuit for each group register prepared by the 
operation of the group relay to select that register; a cir- 
cuit for each group of subdivision registers prepared by 
the operated subdivision relay to select a corresponding 
register in the subdivision group associated with the 
selected group register; a stepping switch having a wiper 
and a bank of contacts engaged thereby, said bank in- 
cluding a home position contact with which said wiper is 
normally engaged; contact means on said operated sub- 
division relay for placing potential on a predetermined 
contact in said bank; a magnet for said switch; a circuit 
for said magnet closed by the operation of said group and 
subdivision relays, said circuit including normally closed 
contacts opened by an operation of the magnet thereby 
to advance said wiper step-by-step over said bank of con- 
tacts; a stop relay; a circuit for said stop relay closed to 
potential on said predetermined contact by engagement of 
said wiper therewith to operate that relay; contacts on 
said stop relay included ‘» said magnet circuit for opening 
that circuit when the :.op relay is operated; a stepping 
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relay; a circuit for said stepping relay extending through 
said normally closed contacts on said magnet and closed 
by said stop relay in operated position to operate the 
stepping relay; contacts on said stepping relay for closing 
a circuit to said magnet to operate the magnet thereby to 
open the circuit of the stepping relay, said stepping relay 
and magnet operating alternately to step said wiper to 
said home position contact; and contacts on said stepping 
relay closed by an operation thereof to close the circuits 
of said selected group and subdivision registers thereby to 
operate those registers once for each operation of the 
stepping relay thereby to register the assignment. 
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ROUTINUR FOR TOTALS ATOR SYSTEMS 
Le Roy Jj. Lange, Towson, Md. assignor to American 
Totalissior Conpaay, Division of Universal Coutrols, 
lac. Towson, Sid. a corpuratioa of Maryluod 
Filed Feb. 29, 1960, Ser. No. 11,696 
14 Claims. Ach 324—73) 


This invention relates to a routiner for routine testing 
of totalisator systems and has for its principa! oisect she 
Provision of a ncw and improved routiner of this kind. 

It is a a:ain object of the invention to provide a rouUner 
for testing the adding machines, combine uniis, and col- 
lectors of a totalisator system under conditions thai dupli- 
cate the conditions encountered by such devices in ihe 
normal operation of the system. 

Another object of the inventica is to provide a routiner 
that cao be preset to imsert a predetermined set of bets 
of predetermined value into each of the three pools of a 
totalisator system and to repeat the inserting of this set 
of bets therein a aumber of times that can be vaned over 
wide limits. 

Another object of the invention is to provide in a 
routiner, coatrois by which the individual runner adding 
machines ia the Poois of the totalisator sysiem are op- 
erated one at a time in sequence, and in which the change 
from one machine to the text is effected only after a 
presclected numoer of operations of the previously op- 
erated udding machine have been completed. 

Another object of the iavention is to provide a routiner 
that is arranged to insert bets simultaneously in each 
channel of a totalisator system that has two or more 
channels and also simultaneously in each of the three 
pools of the sysiem, and is further arranged to step to the 
next preselected operation only after a predetermined 
total number of bets have been inserted in the system 
by the routiner, 

Another object of the invention is to provide a routiner 
that can be arranged ‘to repeatedly insert a set of bets 
in a sciected pool and oniy in a selected runner adding 
maachine in taat pool, which bets can be inserted over 
one or more of the channels leading into that adding 
machine. 

Another object of the invention is to provide a routiner 
that is of simple design that can be manufactured and 
maintained at low cost without sacrificing quality. 

Further objects of the invention not specifically men- 
tioned here wiil be apparent from the detailed description 
and claims which follow, reference being had to the 
accompanying drawings in which a preferred embodiment 
of the invention is shown by way of example and in 
which: 

FIG. 1 is a simplified circuit schematic showing the by- 
pussing of the ticket machines by the routiner; 

FIG. 2 is a schematic circuit diagram of the win sec- 
tion of the routiner and associated equipment showing the 
betting and acknowledging circuits with the control cir- 
cus omitted; 

FIG. 3 is a diagram similar to F1G. 2, showing the 
combine section of the routiner and associated equ.pment; 

FIG. 4 is a simplified schematic of the win pool TAM 
and the control sections of the $2.00 and BM coilectors 
of the pool; 

FIG. $ is a schematic of the remainder of the col- 
leciors shown in FIG. 4; 

FIG. 6 is a schematic of the win sectiun of the routicer; 

FIG. 7 is a schematic of the combine section, a block 
diagram of the place and show scciions of te routiner, 
and part of ths toatrol keys thereof; 


FiG. 8 is a schematic of the runner access switches of 7 


the routiner; 
FIG. 9 is a schematic of the rouijhe count and the cycle 


United States Patent Office 


A637 


3,027,51 
Patented Mar. 27, 1962 


5 


count switches and the remainder of the control keys and 
y32pmen: of the rouiiner; 

FiG. 10 is a diagrammatic illustration of the RAM"s in 
the wia, place and show pools and the combine unit of 
routiner; and 

F1G. i] is a diagram illustrating the manner in which 
the various figures of the drawing are to be connecied 
together. 

The routiner of the present invention is designed for 
usc in a ivialisalor sysiem having a win pool, a place pool, 
and a show pool, and a combine unit throveh the opera- 
tion of which registrations are mmade in e:ther the three 
pools or the win and place poois only in tesgonse to the 
operation of a single ticket issuing machine. Io such e 
sysiem cach of the pools contains a total adding machine 
or TAM, a coilector through the operation of wich the 
toial adding machine 1s connected to a group of ticket 
issuing machines or TIM's one at a time in sequence when 
all TIM’s contain operated keys, the circuit being extended 
through the TIM to one of a plurality of runner adding 
machines or RAM's selected by the deprescing of a cor- 
responding key in the TIM. TIM's having no operated 
keys are skipped by the collectors, and in case only one 
TiM contains aa operated key it is connected to th a | 
inimediately, 

Totalisaior systems of this kind frequenUy employ more 
than one channel over which bets may be registered, and 
the routiner of the present invention is designed for use in 
a mulii-channel system. Specifically the invention is 
shown by way of example in connection with the two- 
channel totalisator system shown in my co-pendiag appli- 
cation, Seriai No. $45,395, filed Octoder 9, 1959, alibough 
its teachings are not limited to this particular system. 

In the system of this co-pending application ihere are 
two channels, the first or $2.60 channel handling the regis- 
tration of $2.00 bets, and the second or so-calied “big. 
money” channel handling the registration of $5.00, $10.00, 
$50.00 and $100.00 bets. Each channel is equipped with 
a collector and the system is arranged to effect registra- 
tions simultaneously over the two channels. 

The routiner of the present invention is provided with 
a plurality of sections, one for effecting the testing of 
the adding machines in the win pool, a second section for 
efiecting the testing of adding machines in the place pool, 

a third section for effecting the testing of adding machines 
in the show pool, and a fourth section for eZecting the 
testing of the combine unit which is arranged to register 
bets in all three of ihe pools and over both channels lead- 
ing thereto, or in but two of those pools when desired, 

In order to duplicate operating conditions as encoun- 
tered by the totalisator system in its normal use, each 
section of the routiner is cquipped to simultaneously pre- 
pare circuits for the insertion of a plurality of bets. The 
collecters of the respective pools pick up the routine equip- 
ments in the corresponding section in predetermined order 
over cach of the two channels to operate the adding ma- 

chines over the two channels simultancously, thereoy du- 
Plicating conditions encountered in normal service, 

Each section of the routiner is equipped WitS a plurality 
of bet inserting equipments each consisting ofa key, a bet 
accenting relay and associated circuits throuzh the opera- 
tion of which a predetermined value is entered in the 
adding machines. In one instance each pooi section of 
the routiner was equipped with fourteen het inserting 
equipments, four of which were arranged to insert $2.00 
dels over the $2.00 channel of the system, three of which 
were artanged to insert $5.00 bets over the BV channel 
thereof, three of which were arranged to insert $19.00 
bets over the BM chanuei, two of which were arranced to 
insert $S0 G0 vets over this samc channel. and one was 
arranged io insert $100.00 bets over tais channel. In ad- 
dition, we combine section of the routiner is equipped 
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with four $6.00 combine equipments over which $2.00 
bets are inserted in the win, place and show powls. or 
in the win and place pools enly, as desired, and the com- 
bine section also inciuded four $i5.0 combine equip- 
ments over which $5.00 deis aie inserted in the win, place 
and show pools, or in the win and piace povis only. 

The value of registrations to be effected in the adding 
machines of the pools are determined by operation of the 
keys by which the rouuner is conrtrolied. After the de 
sired values have been select-, the controls of the rou- 
liner are operated to cause thé seiecied values to be in- 
seried in the adding machines ‘n a number of different 
ways 

li desired, the routiner controls can be set so that one 
set of bets is inserted in the TAM's and in RAM 1 in each 
of the pools, at the end of which operaiion an indication 
cycle is initiated so as to dispiay the values regisiered. 
The routiner can then oe set to step to RAM 2 and the 
same series of bets inserted in the total adding machines 
of the three pools and the RAM's 2 therein. This process 
may be contiaued until each RAM has received this serics 
of bets. The contro] equipment of the routiner cun be 
adjusted so as to repeat the sciected series of bets a prede- 
termined number of times before changing from one RAM 
to another, at the end of which an indication cycle in ini- 
uated to check the accuracy of the registrations thus 
effected, 

While the routiner is equipped to test all three poois 
and the combine unit simultaneously, the controls thereof 
include keys by the operation of which bets may de in- 
serted in any one of the pools exclusively, and the con- 
trols further inc!ude means whereby the series of bets can 
be repeatedly inserted in the total adding machine and a 
selected RAM ina selected pool, none of the other RAM’'s 
being operated. 

As will be sécn in the above mentioned copending 
applicatioa, the collectors are arrunged so that each start 
telay and zach collector relay therein handles two ticket 
machines, connections being extended to one thicket 
tMachine over the main chain of the collector and con- 
nections being extended to the other tickct machine over 
the refiex chain thereof. Ine rovtiner of the present in- 
vention acquires access 10 the adding machines over the 
Same siart and collector relays that are used to connect 
the TAM to the various TIM’s. Thus a part of the start 
and collector relays of the collectors handle three inde- 
pendent circuits with the third or routiner circuit extend- 
ing over cither the main or reflex chains of the collector 
as required. Obviously with an srrangement of this kind, 
the test would be interfered with if one of the ticket 
machines were to have a key in it depressed while the 
routine was being applied to the pool in which that per- 
Ucular TIM is located. To guard aguinst contingeucy of 
this kind, the routiner of the present invention is irranged 
to disconnect all of the TIM's during the operation of 
the routiner, this being accomplished through the BLO 
Telays of the system to render the depressing of a key in 
a TIM ineXective to close the circuit of the associated col- 
lector start relay and also to prevent the closing of the 
betting circuit chrough the TIM. 

Through the use of the routiner of the present inven- 
tion a numher cf dets are inserted in each of the adding 
machines in each of the pools duriag the servicing of the 
system prior to cach day's actvities thereuf and the num- 
ber of bets inserted during this routine test is maintained 
high enough to insure that the adding machines and col- 
lectors are functioning properly. 

Tn the drawings i have shown the routiner in some de- 
tail in connection with the win pool of a totalisator sys- 
tem ami also in connection @1tb the combine unit thereof. 
The place and show pools duplicate the equipment of the 
win pool and are not shown in any deta‘i to avoid an un- 
necessary complication of the drawings. Nor hos the 
equipment of the win pool been shown in toto; rather I 
bave sbown bui one of tie four $2.00 bet inserting equip- 
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ments, one of the unree $5.00 bet inserting equipmens, 
one of the three $10.00 bet inserurs equipments, one of 
the three $50.00 bet inserting equigments, and the $300.00 
equipment The combine section of tac rovtiner has like- 
wise been simplified by showing Dur one $6.9 combine 
equipment and one $15.0 commne equipment, which 
equipments also insert $4.00 anc $10.00 combines when 
required. 

As will de seen in FIG. ', each TIM includes a runner 
seiecting key K, a TR reiay, "an eccepiance relay 16%, and 

off normal springs ONS which are operated by any one of 
the keys K of the machine. The coliectors inciude a siart 
reisy 110 the circuit of which is closed oniy whea the BLO 
reluy 111 is in operated position. Relay 111 is maintsined 
operated through the routiner st2e Key so long as that key 
is in its normal position, as it w.ll be except when ihe rou- 
uner is in operation. Thus when the key K is depressed 
and the off normal switch ONS operated, positive is cx- 
tended from this switch through toe TR relay of ihe TIM, 
through spring 112 and iis make contact, through the 
winding of start relay 110 of the coliector to negative, op- 
erating relays 110 and TR. Thus when the colicctor relay 
associated with the relay 119 operates and closes spring 
113 against its make contact, a circuit may be traced 
from positive through resistance and the wcceptance relay 
A of the TAM, spring 113 and its make contact, accep- 
tance relay 100 of the TIM, spring 102 and its break 
contact, relay 101 of the TIM, throuch springs 103 ciesed 
by the operation of relay TR through the sp-iag of hey 
K and its make contact, through the winding of acceptance 
relay 105 of the RAM 1 to negative. 

Relays A and 195 operate over this circuit but relay 100 
does not immediately. Operation of relay 105 is shown 
to close a circuit from positive over the conductor ACK 
and through make contact on the A relay io the june- 
tion of the A relay and a resistance, thereby short-circuit- 
ing that resistance to increase the current flowing into that 
Circuit sufficiently to cause relay i009 to operate. Opera- 
tion of relay 100 inivates an operation of the TIM to print 
and issue the ticket and at springs 1v2 opens the above 
traced circuit. 

As will be seen in the above mentioned co-pending ap- 
plication, the acknowledging circuit is clored through 
contacts on a siave relay and a register switch associ- 
ated with the acceptance relays in the TAM and RAM’s. 
In order to avoid an unnecessary complication of the 
drawings herein, this circuit is shown as closed by the 
acceptance rejiays themselves since it is the operation of 
the acceptance relays that initiates operations which re- 
suit in the closing of the acknowledging circuit 

When the routiner start key is operated to start an 
operation of the poutiner, the circuit of relay 11] will be 
Opened and cven though the key K of the TIM be de 
pressed neither the relay 110 of tre collector rer the re- 
lay TR of the TIM will be operated since the circuit there- 
of will be opened at springs 112. The betting circuit will 
not be completed since it is maiatained open ac springs 
103 notwithstanding that the key Fi usay be depressed. 
Through this arrangement interfererse with a routiner 
test by the operation of a key ia the TIM is definitely 
prevented, 

Prior to operating the routiner start key to initiate a 
rouliner operation, the bet inserting equipment key such 
as RK, and pool selecting key such as KW, are cperaicd. 
As a result when the routines stam key is operaied, the 
star reiay WS end the tet insertiag relay WT are op 
erated over the obvious circuit. Ozcration of WS closes 
the obvious circuit for start relay 110 of the assoviaied 
colicctor, and when the associated C relay thereof op- 
cratcs and cioses spring 113, the circuit is closed from 
positive through the re<isiance, and the A relay of the 
win TAM, through the normally open contacts on the 
hey RK and the relay WT which are now closed, through 
the accepiance celay WA of the routiner ecuipment, 
through the sccess switch thereot aad ihe accepiauce re- 
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lay 105 of the RAM 1 to negztive. Rel2ye 165 and A 
operate as before, dut ibe routiner relay WA Coes not 
operaie unti! the acknewled-ing circuit is comficted and 
the current Sowing throngs i is relay incteasec 9 OD- 
erating value. Thus it will be seen 153i whe Det iasert- 
ing equipment of the rovtiner is subsiiioied ic: the TIM: 
and the access switch of the routiner is stdsiituied for 
the key such as A in the TIM. 

FIGS. 2 and 3 show an amplification of the betting 
and acknowledging circuits shown in FIG. 1, with we 
control circuits omitied and by showin in the collectors 
oniy the contacts by which circtits are emtended through 
the coilector. Oniy the betting and acknowledging Gr- 
cuits of the win pool are shown ia these figures. 

As shown, the $2.00 accepiance relay 409 of the win 
pool TAM is normally connected by the $2 00 collector 
of the pool ia a circuit chat extends through the accept- 
ance relay of a $2.00 TIM and thenes to the $2.00 ac- 
cepiance relay 105 of RAM 1 when ihe key 1, Rot shown, 
of the TIM is depressed. When the acceptance relays of 
the adding machines are operated, an acknowledging cir- 
cuit is extended to therety increase the current Mowing 
through the acceptanes relay of the TiM to ope.ate that 
relay and tiereby cause the TIM to priat and issue the 
ticket. The TAM $5.00 acceptance relay 439, the 
$10.00 relay 469, the $50.60 relay 459, and the $160.60 
relay 470 are connecied one at a time, using regular and 
reflex circuits, by the big money collector to a correspond- 
ing value ticket machine saa the circuit extended there- 
through to the common big money acceptance relay 1010 
of the RAM 1, and when vie adding machine relays are 
operated the acknowledzing circuit is closed to increase 
the current Slowing through the acceptance relay of the 
connected TIM to operate chat relay and whereby cause 
the TIM to print and issue the ticket. 

The win section of the routiner contains a $2.00 ac- 
ceptance relay 660 which is connecied to relay $00, 
throuch spring 511 of the associated collector relay in 
the $2.60 coilesitor when that relay’s turn is reached and 
it is operated, thereby to exiend a circuit from positive 
through the resistance 4ui, relay 400 of the TAM, con- 
ductor 402, through spring $11 and its make contact, 
conductor, 210, through the relay 660 of the routiner, 
through the wiper $04 of the runner access switch of the 
routiner, conducto- 130, through the acceptance relay 
105 of the RAM 1 to negative. Relays 400 and 105 op- 
erate over this circuit. The acknowledging circuit is 
compleisd through springs 3002. conductor 483, spring 
403 and its make contact, short-circuiting resistance 401 
to increase the current flowing through relay $60 to cause 
that relay to operate. Tus it will be seen that the rou- 
tiner by-passes the TIM and substitutes an acceptance rce- 
lay such as 669 for the accestance relay of the TIM. 

In a similar manner, the $5.00 acceptance relay 650, 
the $10.00 acceptance relay 646, the $50.00 acceptance 
relay 620, and the $100.00 acceplance relay 630 of the 
win section of the routiner are connected to the respec- 
tive acceptance relays of the TAM through the BM col- 
lector springs and the circuit is extenJco throuch the 
wiper 814 of the big money runner access saitch to con- 
ductor 160 which leads to the big moncy acceptance re- 
lay 1010 of the RAM 2. Through this arrangement a 
predetermined set of values are registered ia the TAM 
und selecied RAM of the pool in 4 manner }-cceinafter 
described. 

As will be seen in FIG. 3, the combine section of the 
routiner inciudes a $6.00 combine asceman~ re’ay 720 
which is connected through the combine collector to the 
$5.00 combice acceptance relay 313 of the combine unit 
of the system. and when ine relay 300 of the combine 
collector operutes, a circuit is extended from positive 
through 4 sesistaace 330, relay 393, spring 301 and its 
make contact. through the relay 720, throuzn spring 720° 
and its breck contact. through the Wiper 507 of the 
runaer wccess switch of ihe routiner to ibe runaer 1 se- 
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lecting relay 217 of the combine unit to negative, relays 
333 and 317 operating over this Gircuiz. Operation oi 
these comitine unit relays extends a circuit from the 
$2.09 secepiance relay 404 of the TAM over conductor 
462. spring $11 and its bre2k contact spring 517 and its 
meke contact, conductor 260, through the relay 307, 
springs 314 and 318 and their respective make contacts, 
conductor 151, which connects with conductor 130 to ex- 
tend the circuit throuch the acceptance relay 103 of RAM 
1. Relays 400 and 105 operate over this circuit and the 
acknowledg'ne circuit is completed as before to increase 
the current dowing through relay 307 sufficienily to cause 
thet reiay to operate. 

Operation of relays 313 and 317 aiso prepares circuits 
for the place TAM and runner 1 RAM in the place pool, 
whic circuit is completed when the place $2.00 collec- 
tor relay 305 operaies to close springs 396, thereby com- 
pieting a circuit from positive through resisiance 304’, 
relny 304, relay 309, spring 315 and its make contact, 
spring 319 and its make contact, r lay 1020 to negative, 
operating retays 304 and 1020, which close the acknowl- 
edging circuit of the pool, not shown, to increase the 
current flowing through relay 309, causing that celay to 
operste. 

Operation of relays 313 and 317 also prepare a circuit 
fur the $2.00 accepiance relay 334 of the show TAM 
relay 311, acceptance relay 1040 of the RAM 1 in the 
show pool, which circuit is completed when the $2.00 
collector relay 335 of the show pool operates. Relays 
334 and 1040 operate and close the pool acknowicdring 
cireuit, not shown, which increases the current flowing 
through relay 311, thevedy causing that relay to operate. 
Relays 307, 309 and 311 thus being operated, an acknowl- 
edging circuit is closed from positive through spring 3i2 
and its make contact, spring 310 and its make contact, 
spring 208 and its make contact, to the junction of relay 
313 and the resistance 380, which acknowledging circuit 
short-circuits the resistance 330, thereby increasing the 
current Rowing through relay 720 sufficienYy to cause that 
relay to operate. Upon operating, relay 720 opens its 
own circuit and the circuit of relays 313 and 319 by open- 
ing springs 720’. 

In a similar manner, the $15.00 combine acceptance 
relay 730 of the combine section of the routiner operates 
in series with relays 340 and 317 to insert oeis over the 
big money channels in the win, place and show pools to 
register $5.00 in the TAM and runner 1 adding machines 
of each of these pools and upon operating opens the cir- 
cuit through these relays by opening springs 730". 

Oitentimes totalisator systems are arianged to issue 
$4.00 and $10.00 combine tickets in addition to $6.00 and 
$15 06 tickets. In such instances the combine section will 
either have a 4c relay which corres; ds to the 6c relay 
720, and a 10c rclay which corresrous to the 15e relay 
730, or relays 720 and 730 wili be included in circuit 
with relays similar to zclays 313 and 3490, respectively, 
which leiier relays close circuits to only the win and 
place pools instead of to the three Pools as shown. In 
the combine unit, the acknowledging circuit over which 
resistance 330 is short-circuited will be closed when two 
acceptance relays, corresponding to 308 and 309, are oper- 
ated. 

Inserting a Series of Bets in the Win Poul 
and Upon Runner 1 Therein 


To effect the above, the keys KF, KH, KT, KS and 
K2 in the win section of the routiner, FIG. 6, are oper- 
aied to move their respective A, B and C springs from 
noimal to opersted position. Since ii is desired to insert 
bets ia the win section, the key KW, FIG. 7, is also 
operated to move iis springs A, and 3 inig engagemeni 
wita their respective make contacts. Since it is assumed 
that the bets to be inserted ave on runver i in the win 
pool, runner step key, FIG. 7, is operated to close its 
spring C agaiast its aiake contact thereby to complete a 
cizcuu from posi.ive through ihe wiading of ihe runner 
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step relay 746 to negative. Relay 7406 at sprnz 741 ex- 
tends a circuit from pomitive over conducter 20. through 
the winding of the magnet $10 of the big moncy access 
switch, to negative. operating that magnet prepsratory io 
advancing the wipers thereef from their twentieth to Lieir 
first bank comtacis. At spring 742, relay 740 sioses a cir- 
cuit from positive over conductor 321, through the wind- 
ing of the motor magnet $00 of the $2.00 runner access 
switch, to negative, operating that magnet preparaiory 
to advancing iis wipers from their respestive twentieth 
to their first Dank contacts. The runner siep key is then 
released, the magnets restore, aad the wipers are advanced. 

Since the sccess swiiches are locuted so as not to be 
readily seen from the control panel, the operator may 
check the poistion of these switches by depressing push 
buiions $22 and 323. Operation of pusa dutton $22 
closes 2 circuit from positive. through the wi;er 808 of the 
$2.00 access switch, through the number 1 lamp io the 
$2.00 iamp croup to negative. lighting that ismp to in- 
dicate that RAM 1 has been sclected by that swiich. 
Operation of push but:on 823 closes a similar circuit from 
pusitive through wiper $18 of the big money access switch 
to the lamp 1 in the bi¢ money Jamp group to negative, 
lighting that lamp to indicate that this switch is set to 
select RAM L 

The routiner thus being set to insert a set of bets in 
the win pool TAM and RAM I thercin, the operator may 
then move start key KSK, FIG. 9, from its normal to 
its operated pasition to start the operation of the routiner. 
Key RSK locks in operated position. This operation of 
the key RSK opens the circuit of BLO relay 111, thereby 
disconnecting the TIM’‘s, and applies poisiive to con- 
Cucior 948, lizating the routiner on lamp to indicate that 
the rouuiner has been started. Positive on conductor 948 
cioses a circuit for the start relay 609 of the win section 
of tie pool, which may be traced from this positive, make 
coptact of and spring B of the key KW, conductor 607, 
th ough the wiading of relay 609 to negative. Relay 600 
operates over this circuit and closes a circuit from positive 
through a resistance, spring 601 and its make contact, the 
B spring of the key KF and its make contact, conductor 
52i, through the winding of the $50.00 start relay 520 of 
the BM collector io negative, operating relay 520. At 
spring 662, a similiar circuit is closed for the $100.00 start 
zelay 540 of the coilector. At spring 603, a similar cir- 
cuit is closed to the $10.00 start relay 560 of the col- 
lector. At spring 604, a similar circuit is closed to the 
$5.00 start relay 580 of the collector, operating those 
relavs. At spring 605, relay 600 closes a circuit from 
positive through a resistance, spring 6C5 and its maxe 
centact, the B spring of key K2 and its make contact, 
conductor 531, through the winding of the start reluy $00 
in the $2.G0 ovilector of the win pool, operating that re- 
Jay. At spring 605, rclay 600 opens « normally close 
link over coaducior 607’, connecting conductor 948 to 
conductor 941 without effect at the moment 

Positive placed upon conductor 948 by the routiner 
start key RSK extends a circuit which may be traced from 
positive on this conductor through spring 811 anc its 
break contact, FiG. 8, conductor 947, spring $01 and its 
break contact, conductor 946, through spring 921 and iis 
break contact, FIG. 9, conductor 945, spring 931 and its 
break contact, condvcior 944, through spring 911 and 
its break coatact, conductor 943, through spring 961 and 
its break contact, conductor 759, through the muke con- 
tact of and the A spring of the key KW, FIG. 7, con- 
ductor 618, through the winding of the T relay 610 in 
the win section of the routiner, to negative. operating 
relay 610, 

Operation of the start relays 529, 549, 569 and 580 
of the big money collecior for the win pool started that 
collector in operation aid when the coilector relay 530 
assovisted with the start relay 520 is operated a circuit 
js closed from pusitive through resistance 331 and the 
$50.00 accepiance relay 480 of the win TAM, conductor 
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484, spring +44 and its make contact of the reflex reisy 
449, szring 357 and its break centact. conuuctor $58, 
spring £3i acd its make contact, cenductor 214, through 
the A sprimz of the Ley KF aod its make contact, throuch 
spring 611 anc its make contact, taroush spring 623 ead 
its break coriact, through ihe upper winding of accept- 
ance reiay 629 to conductor 627, wiper 814 of the big 
money runner access switch and the fisst contact of it 
bank engaged whereby, conductor 160, through the wind- 
ing of the dig money accepiance reiay 1010 of the RAM 
1 in the win wl, FIG. 10, to cegative. Relays 1010 
and 480 operaie over this circuit dut relay 620 does not 
receive suificiest current to enmadle it to operate, 

Operation of reiay i010 at sprincs 1011 places posi- 
tive on the o1g money acknowle “ing conductor 482, 
spring 435 ond ts make contact, to ine junction of resist- 
ence 481 acd relay 480, theredy shori-circuiting that 
resistance to increase the current flowing through relay 
620 sufficiently io cause that relay to operate. Opera- 
tion of relay 610 extends positive through spring 616 and 
its make coniact, to conductor 613°, and relay 620 at 
spring 624 completes a holding circuit from this positive 
through the lower winding of the relay to negative. 

Operation cf relay 620 moves spring 623 away Strom 
its break contact thereby opening the circuit of relay 
480 anc relay 1010, causing relays 480 and 1010 to re- 
siore. 

As is explained in the above mentioned co-pending 
application, tht operation of an acceptance relay in the 
TAM such as relay 480, for example, removes positive 
from the start circuit of the collector, stopping that col- 
lector so loss as the TAM relay remains overated. 
Restoration of relay 480 therefore re-applies positive to 
the start chain of the collector, not shown, and in due 
course collector -ciay $50 will be operated. Operation 
of this relay esteads a circuit from positive through resist- 
unce 481, throngh the $100.00 acceptance relay 470 of 
the win TAM. conductor 471, spring 443 aad its make 
contact, spring 455 and its break coniact, conductor 456, 
spring $5i and its make contact, conductor 213, through 
the A Spring anf its make contact of the key KH, through 
spring 612 amJ its make contact, through spring 633 and 
its break contact. through the upper winding of $100.00 
acceptance reiay 630 of the routiner and thence over the 
previously traced circuit, over conductor 627 to the relay 
1910, to negative. Relays 470 and 1010 operate as be- 
fore and whea the acknowledging circuit is completed, 
Telay 639% Operates and moves springs 633 away from its 
break coniuct thereby to open its circuit through its upper 
winding. At spring 634, relay 630 closes a holding cir- 
cuit from positive on conductor 618’, through the lower 
winding of the relay, to negative. 

Relays 470 and 1010 restore as before and in due 
course collector relay 570 is operated to close the circuit 
from the $10.08 acceptance relay 460 of the win TIM 
through the upser winding of relay 640 io conductor 627 
and relay 1010 as before. Relays 469 and 1010 operate 
and upon coirs‘siioa of the acknowiedying circuit reiay 
640 operates to open the circvit cavough its upper wind- 
ing. At spring ee and its make coniact, relay 640 ex- 
tends a holding circuit througa its lower winding to posi- 
live on conduc:o7 G18". 

Ina similar manner relay G30 is operated over iis upper 
winding in series with $5.00 acceprance relay 430 of the 
win TAM and reluy 1910, and uroa operating opens the 
circuit through its upper winding at springs 653. At 
spring 534, relay 650 extends posiuve on conductor 618’ 
through its iower winding to negative to boid the reiay 
eperaicd. 

Thus it will be seen that relays 620, 630, 640 and 650 
and other sim@ar relays, not shown. through the opera- 
unn of which VEE money bets are inserted in the win pool 
through the BM collector, are operated In sequence one 
etatime. it wil bc noied that a circuit of $5.00 accept- 
ance relay $39 of the win TAM exiends through break 
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coctacst $41 on the reflex reisy 449, rather than throuch 
make conisets on this relay ss do ihe circuits of une 
oiher acceptance reiays 400, 479 ans 480. This is be- 
Cause in ihe exampies shown, ihe $$.00 des are assumed 
io De placed over the main chiia of the collector, snd 
the $10.00, $50.00 and Si00 GO Deis piaced over the 
rexex chain thereof, as more fully explained in the above 
menioned co-pending ippicaios. 

Simultaneously wiib the operations of the start relays 
of the BM coilectur of the win pool, siart relay 500 of 
the $2.00 coliccior of that pool is operated and in due 
course coliector relay 510 associaied therewith is oper- 
ated. Since the $2.00 collector is entirely independent 
of ihe BM coilecior, operation of relay 510 is ia 30 way 
depetdent upon the operations ia the BM chaanci. Oper- 
ativa of reluy 510 closes a circuit from positive through 
reissaace 407, $2.00 accepiancs relay 400 of the win 
TAM, conductor 402, spring 411 of the refiex relay 410 
and is break contact, spring $21 of the reset relay 420 
and its break contact. conductor 422, thence over the 
chaim of break contacts lending to spring 511 and its 
make contact, conductor 216, through the A spring and 
its make contact of hey K2, through spring 615 and its 
make contact, warougs spring 643 and its break contact, 
through ihe upper winding of relay 660, conductor 667, 
through the wiper $04 of $2.00 access switch and the first 

sak contact engaged thereby, conductor 150, through 
winding of $2.00 accepiance relay 105 of RAM 1 in 


she 


ue 
the win pool to negative, operaiing relay 105 and relay 
4°. At spring i002, relay 105 places positive on the 


£2.00 acknowledging conductor 433 which is extended 
through spring 403 and its make contact, to apply posi- 
tive io both ends of resistance 491 to short-circuit that 
res*siance, thereby to increxse the current flowing through 
the upper winding of rclay 660 suiciently to cause that 
relay to operaic and open the circuit through its break 
spring 653. At spring 664, relay 660 extends a holding 
cirecit through its lower winding to positive on con- 
ductor 618’, 

iach of the acceptance relays of the win section of 
the routiner has associated with it a lamp which is oper- 
ated when the relay operates. Thus lamp 626 asso- 
ciated with relay 620, is operated érom positive through 
spring 622 ind its make contact. to indicate the comple- 
Uon of the bet over the circuit through the upper wind- 
ing of the relay At spring 632, relay 630 closes a cir- 
cuit frum positive througa larap 636 for a similar pur- 
pose, and each of the other accepiance relays closes a 
circuit to the associated lamp ia the same mianier, 

it will be noted that when the start relay 600 is in nor- 
ma! position, previously traced conductor 948 is extended 
over conductor 607, through spring 606 and its break 
contact. to conductor $4!, and also when keys KF, KH, 
KT, K5 and K2 are in their respective normal positions 
conzuctor 948 is extended throush the C springs of these 
keys aad their respective break cociacts to conductor 941. 

Since in the routiner the keys and circuits thereof of the 
place section duplicute those of ise win section, and ithe 
keys of the show section likewise duplicate ihe win sec- 
tion, except that conductor 94S is sot connected to con- 
Cucior 941 but rather the noimacy closed comtacis on 
the start relays of th: sections wich correspond io relay 
609, couiacis waich correspond to relay 606 merely ex- 
texd a by-pass circuit around ite normally closed C 
springs on the keys of the section. 

Acczptance reiays 620 through 660 of the win section 


of the routiner now being in opessied position as above 
explained, posiive on conductor 943 is extended through 


the chaa of coniacis including 621, 631, 641, 631 and 
661 sad their respective make contacts, to conducior 941, 
wo'ch coaductor is extended inrourh the place and show 
sections us above, and exicnded through the combine 
section of the routiner over by-pats conductor 794, spring 
Gus and its brea’ contact, by-pass conductor 75, con- 
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ductor 941, extending ‘hrougn release relay 900 to nega- 
tive, operat.ag tha: celay. 

Tz will also de noted that through the operation of the 
scceptance relays of the wia section of the rouliner. and 
springs 625, 635, 645, 655 <nJ 665 thereof, positive is 
Piaced on conductor 940 which extends to spriars $61 
and its make coniact, thereby to ciose a boiding z 
for relay 909 to maintain tha: relay opersied so lon, as 
any one of the routiner acceptance relays remain operated, 

The operation of the routiner responsive to the opera- 
tion of relay 900 depends upoa which of several operat- 
ing conditions has beea selected. 


Inserting the Same Series of Bets in Eacn of the RAM’s in 
the Win Pool 


When it is desired to insert a single set of bets in each 
of the RAM's of the pool one at a time in sequence, key 
KCAS,. FIG. 9, is operated to ciose its B spring against 
its make contact and kev KS.AC is also operaicd to close 
its B spring against its make coniact. Under these condi- 
tions operation of relay 900 closes a circuit which may 
be traced from positive on ihe B spring to key KCAS 
end its make contcct, conductor 958, the twentieth con- 
tact in the bi.nk engared by wiper 923, conductor 959, 
spring 992 and its make coniact, through the winding of 
eycle relay 940 to negative, operating that relay. <At 
spring 903, relay 900 closes a circuit from positive through 
spring 913 and its make contact, spnng 912 and its make 
contact, to relay 910, to hoid that relay operated so long 
as relay 900 remains operated. The pesiiive placed on 
spring 913 through its make contact is extended over con- 
ductor 954 to the indication cycle relay of the system, op- 
erating that relay to initiate an indication cycle in the mas- 
ner explained in the above meationed co-pending applica- 
tion. 

Upon operation of relay 910 a circuit is closed from 
positive on conductor 948 through the B spring of key 
KSAC aad its make contact, conductor 950, through the 
twentieth bank contact enzaced by wiper 934, conductor 
951, spring 915 and its make contact, conductor 952, 
through the A spring of the repeat key and its break con- 
tact, FIG. 7, through the B spring of the repeat key and 
its break contact, conductor 743, through the winding of 
the runner step reloy 740 to cerative. Relay 740 operates 
over this circuit and at springs 741 and 742 closes the 
previously traced circuits to the magnets $19 and 800 
respectively of the access switches, operating those mag- 
Nets preparatory to advancing their wipers one step. 

The previous!y traced circuit for the T relay 610 in 
the win sectios of the routiner is now open at a plurality 
of points, naorcly, at spring 811 by the operation of mag- 
net $10, at the spring 801 by the operation of magnet 
$00, and at spring 911 by the operation of relay 910. Re- 
lay 610 restores opening spring 616 from its make con- 
tact, thereby removing positive from conductor 618’ to 
which the acceptance velay's 620 :0 660 were held operated 
over their respective lower windings. These relays there- 
fore restore. 

When ail of the acceptance rejays have restored, posi- 
tive is removed from conductor 940 by the opening of 
the respective ifth contact of each relay, and as a result 
of the removal of positive from conductor 940 the holding 
circuit of relay 900 is opened aliowing that relay to re- 
store. Restoration of relay 99 at springs 963 opens the 
hoiding circuit of relay 910 cLowiag that relay to restore. 
A: spring 915, restoration of relay Yi onens the circuit 
of the runner step relay 740 ailowing that relay to re- 
store and opzn the circuit of magnets $00 ami of which 
Testore to acvunce the wipers of these swiiches to their 
next bank contacts. Kestora*ion of magnets 860 and 810, 
together wid cestosation of reiay 910, closes the previous- 
ly traced circuit for the T reiay 610 to cperate that relay. 

The previously traced circuits io the collector and win 
TAM are czzin closed; howeses. since wiper 308 of the 
$2.00 access awiich is now engaged with its second bank 
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contact. the aceeptance relay of the win RAM 2 not 
shown, will be operated. Wiper 814 of the big mooty 
access switch is likewise engaged wish its second tank 
contact, $0 the big money acceptance relay of the win 
RAM 2. not shown. which corresronds to relay 1019, 
will also be operated. he set vf ovis is thus inserted in 
the win TAM and RAM 2 therein in the bereinbefore 
explained manser, and when ail of ihese bets are coar 
picted reiay 909 is again operated and the previouny 
traced cifculis rewpersied to sicp the access switches 
one more siep. This routine is repeated unui all of he 
RAM's in the win pool have been tesied. 

It vill be noted that when wiper $03 of the $2.00 ac- 
cess switch engages iis thirresnin bank contact, a circuit 
will be closed from positive through this wiper, through 
spring 592 and its S:esk contact, through the winding 
of magnet 800, to negative, causing that magnet to cp 
crate in buzzerlike fashion to advance the wipers of the 
switch into engagement with their twentieth or home posi- 
tion contacts. A similar circuit for magnet $10 is closed 
through wiper $13 and its thirteenth bank contact to siep 
the wipers of the BM access switch into engagement with 
their twentieth or home position contacts. 

Upon restoration of the relays 900 and 910 at the 
completion of the testing of the twelfth RAM in the 
pool, the circuit of relay 610 is again closed; however, 
since the wipers of the access switches are now engazed 
with their respective home position contacts the previ- 
ously traced circuits to the acceptance relays of the win 
TAM are not completed. The coliccior continues io 
Operute and the C relays are operated in turn; however, 
since ihe positive is not removed from the collector start 
chains, the relays of the collector merely chatter. 


Repeating a Set of Bets to Each RAM Before Stepping 
to the Next RAM 


Assume for the raoment that it is desired to repeat the 
set of bets inserted ia RAM 1 five times before stepping 
to RAM 2. Unger these conditions key KSAC will be 
moved to cngare its B spring with its break contact. Key 
KCAS is positioned with its B spring engaging its make 
contact as before. 

Under these conditions when relay 900 is operated at 
the end of the inserting of a set of bets in the pool, the 
previously traced circuit for relay 910 is closed and tba: 
Telay operated as before. A circuit may now be traced 
from positive on conductor 948 through the B spring of 
key KSAC and its break contact, spring 914 and ils make 
contact, through the winding of magnet 930 of the cycls 
count switch to negative, Operating that magnet. At 
spring 931, magnet 930 opens a point in the previously 
traced circuit of relay 610, and wher. that relay restores 
and relay 900 restores as before, relay 910 is restored to 
open the circuit of magnet 930 which restores to advance 
the wipers of the cycie count switch one step. 

The set of bets is then inserted and the RAM 1 oper- 
ated as before, at the end of which the cycle count switch 
is again stepped. This contisues until the switch has 
been operatea to move its wipers 934 into engagement 
with its fourth bank contact. 

When relay 900 is operated at the compiction of the 
inserting of the fifth set of bets in RAM 1, and the istay 
910 operated as before. a circuit may then be traced 
from positive on conductor 948 through the 8 sprinz of 
key KSAC and its break contact, through the A spring 
of this key una its break contact, through the fourth bara 
conizet now erzaged by wiper 934 and that wiper over 
the previously iracea circuit, to the runner step relay 740 
to Operaie that relay. Operation of rciay 740 operates 
the marnets of the access switches as before, anu upon 
restoraiion of relays 920 and 919 the access swiiciies 
are ssepoed one step us before. Relay 610 is then again 
Operated and the same set of bets iaseried in the wia 
TAM and RAM 2 five times, at the end of which eycie 
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wivers inte engagement with the next contact in their 
back 
Repeating a Set of Bets Ten Times Before Stepping to 
the Next RAM 


Unser these conditions key KSAC is operated to en- 
gage its B spring with iis break contact and to open its 
A spring from its make coniact. Udder these condiiions 
cycle count switch musi tase nine sieps to bring its wiper 
934 isto engagement with its ninth bank contact. When 
the reiay 910 is operated at the compiction of ihe inszrt- 
ing of the tenth sct of bets in the RAM, a circuit may 
be traced from positive on conducior 948 tnrovgh the 
B sprizg of key KSAC and its break contact, through 
the niath bank contact engaged by wiper 934 and that 
wiper, thence over the previousiy iraced circuit to the 
ruoner step relay 740, operating that relay. As a result 
of the operation of relay 740, the access switches are 
stepped ahead one step as before and ihe same cycle of 
bets is insericd in the next RAM tea times before thse 
access switches are again stepped. 


Multiplying by One 


The number of times that a set of bets is inseried in 
a particular RAM may be multiplied by the joint opera- 
tion of kevs KCAS and KSAC. If for instance key KSAC 
is operated io close its B spring againsi its make contact, 
and sey KCAS is positioned with its B spring in engage 
ment with its break contact, when relay 900 is operated 
at the compietion of the inserting of a set of bets, a circuit 
may te traced from positive through the B spring of key 
KCAS and its break contact, conductor $55, through 
spring 904 and its make contact, conductor 956, through 
the winding of the routine count macnet 920 to nega- 
tive, operating that magnet preparatory to advancing the 
wipers of the switch One step. At spring 921, imagnet 
$20 opens the previously traced circuit to relay 610 
allowing that relay to restore, and upon restoration of 
relay 900 the circuit of magnet 920 is opened and that 
relay restores to advance the wipers of the switch one 
step. This cycle of operation is repe* 4 until wiper 923 
engages its ninth bank contact, and when relay 900 is 
again operated at the completion of the inserting of the 
tenth set of bets the circuit may be traced from positive 
throuch the B spring of key KCAS and its break contact, 
through the A spring of this key and its Oreak con‘act. 
conductor 905, througa the ninth bunk contact engegcd 
by wiper 923 and that wiper, conductor 959, spring 992 
and its make contact, .hrough the winding of relay 910 
to negative. Reiay 91) operates over this circuit and the 
previcusly traced circuit for magnet 920 is likewise closed 
and that magnet operat.d. 

Operation of relay 910 closes a circuit which may be 
traced from positive throuch the B spring of key KSAC 
and its make contact, through the twentieth contact en- 
gaged by wiper 934, and thence over the previously traced 
circuit to the runner step relay 740, operating that relay. 
Thus the ten sets of bets inserted in the RAM through 
the operation of key KCAS is multiplied by one, and the 
access swiiches stepped to the next RAM. 


Multiplying by Five 


If, however, key KSAC is set with its B spring engeg- 
ing its break contact when cycle relay 910 operates at 
the end of the inserting of the tenth set of bets in the 
RAM, 2 circuit may be traced from positive On con- 
ductor 948, throuzh the B spring of key KSAC and its 
break oontact, spring 914 and its make contact. through 
the wiccing of magnet 930 to negative. Upon restora- 
tion of relay 910 as before, magnet 930 advances its 
wipers ove siep, this operation continuing through the 
inserting of the set of bets fifty times, at which time 
witer 934 will be encuyed wiih its fourth bank contact. 

ig ‘ois! be noted that upon resioration of the mwgnet 
920, woen ihe wiper 922 thereoi is engaged with is nia 
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bank contact as above assumed, the movement ot 
wiper 922 in engagement with its teats Daak coamsct com- 


hh 
reed) 


pletes the Circuit previously traced io coneustos 
thence through the diode 924 to ihe tenih contact of the 
bank engaged by wiper 922, thence through that wiper 
and the spring 925 and iis break comtact, through magnet 
920 to negative, operating that magnet which opens its 
owa circuit at spring 925. Wiper 922 is thus advanced to 
its eleventh bank coniact and positive is maintsined oa 
contacts 11 to 19 of this b..nk, so tia the magnet 920 
operates in buzzerlike fasion to position the switch 
wipers on their twentieth or home position contacts. 

Wheo relay 910 is again operated at ihe completion of 
the inserting of ten more sets of bets in the RAM, that is, 
upon the completion of the fiftieth set of bets, 2 circuit 
may be traced from positive on conductor 945, through 
the B spring of key KSAC and its break contact, through 
the A spring of this key and its break contact, through 
the fourth bank contact engaged by wiper 934, and thence 
over the previously traced circuit or runner sicp relay 
740 to operate that relay preparatory to advancing the 
wipers of the access switch to the next RAM. Thus it 
will be seen that the same sct of bets is inserted in the 
RAM fifty times before the access switches are 0 erated 
to extend cOanections to the next RAM. 


wit 
Multiplying by Ten 


905 and 


By operating key KSAC to disengage its A spring from 
its break contact and with the key KCAS having its B 
spring engaged with its break contac, the cycle of ten 
sets of bets inserted in a RAM will be multiplied by tea 
since wiper 934 of the cycle count switch must engage 
its ninth bank contact before the circuit of the runner step 
relay 740 is closed. Thus when reiay 910 operates at 
the completion of the inserting of the one-hundredth 
set of bets in the RAM, the access switches are operated 
to select the next RAM in the pool. 

When key KCAS is operated to move its A spring out 
of engagement with its oreak contact and into engage- 
ment with its make contact, the set of bets will be repcat- 
ed eleven times on cach RAM since wiper 923 of the 
rouiiae count switch must be enguged with its tenth bank 
contact before the circuit is closed to relay 910. This 
routine of eleven sets of bets will be repeated on cach 
RAM once if the key KSAC is operated to engage its B 
spring with its make contact; will repeated five times 
if the B spring of this key is engaged with its break con- 
tact; and will be repeated ten limes if the A spriag of 
this key is moved out of engagement with its break con- 
taci 


e 
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Simultaneous Routine of Two Different RAMs 
in a Pool 


It will be noted that throvgh a momentary operation 
of key BMS, FIG. 7, the magnet 819 of the big money 
aceess switch can be operated to step that swisc? to a de- 
sired position to sclect one of the twelve RAM's of 4 pool. 
The position of this cccess swit-a is tesied by operation 
of the push bution $23 to light the lamp corie. ponding 
to the position occupicd by the switch. In « similar 
manocr, through momentary o;eration of the acy 2SK, 
magnet $60, of the $2.00 access switch, can de operated 
to step that switch to select a particular RAM. Through 
his arrangement one RAM can be routined over the 
$2.00 channe] acd simuitsneously another RAM can be 
routined over the big moncy channel sbould it o« desired 
to do so. 


Continuous Routine of One RAM 


It may de advuntageous to insert a large number of 
bets in one RAM after that RAM bas been repaired and 
reudjusted to MaKe sure that the repairs have produce 
the desired results. To accompilsd ibis, the repeat key. 
FIG. 7, is cperated to disengage its A spring from its 
break contest, thereby opening ibe circeit over whica 
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rumrer siep relay 740 was operated, ane as a result the 
foresoing cycle of 1, 10, 11, SC, 109, $5, or 110 set of 
bets can be placed in ihe sciected RAM, and these cycles 
of bets repeated indeciaitely. 
Stopping the Routine 

By moving the B spring of the repeat key, FIG. 7, out 
of its engug*mect with ils break contact and into engagse- 
meat with its make contact, wben the circuit previously 
troced to runner siep relay is closed, that circuit witi be 
extended over conductor 953 io stop relay 960, instead of 
to runner sicp relay 740. Upon operating, relay 960, at 
spring 962 und its make coataci. closes a holding circuit 
tom positive on conductor 948, to maintain tne relay 
operated so long as the start key RSK is in operated posi- 
tion. At springs 961, relay 900 opens the previousiy 
traced circuit of relay 610 to maintain that relay de- 
energized even after the remainders of the points in the 
circuit thereof are closed by the resioration of the various 
relays and magnets. 

Reset 

The various switches of the routiner are restored to 
their home positions through the operation of reset keys. 
When the reset key shown in FIG. 9 is operated to move 
its A spring into engagement with its make contact, the 
obvious circuit for the magnet 926 is completed through 
wiper 922 to move tbat switch into engagement with 
its tenth bank contact, and through the B spring of this 
hey positive is applied to the tenth bank contact so that 
Le magnet 929 operates i:. buzzerlike fashion until wiper 
922 moves into engugement with its twenticth or home 
position coniuct. Engagement of the C spring of this hey 
with its make contact places povitive on the contacts 1 
to 19 of the bank engaged by wipe: 933 of the cycle count 
switch, causing that switch to operate in buzzeriike fashion 
until its wipers are moved into engagement wiih their 
twentieth or home position contacis. 

Moving the runner reset key, FIG. 7, into operating 
position extends positive through its A spring and its make 
contact to the bank contacts engaged by wiper 603 of the 
$2.09 access swiich and through the B spring of this key 
and its make contact, to the contacts in the bank of the 
big money access switch engaged by wiper $13, where- 
upon ihese switches operate in buzzerlike fashion uatil 
the wipers are positioned upon their respective twentieth 
or home pousitioa contacts. 

The foregoing description of the operation of the 
poutiner in connection wiih the win pool applies to routin- 
ing of the piace pool and also the show pool in the same 
mancser, if the pool selecting keys KP and KS are operat- 
ed simultaneously with the key KW and the various keys 
in the place and show sections of the routiner are operated 
in the same manner as the keys KF, KH, AT, K5 and K2 
of the win section of the routiner. During operation of 
the routiner a set of bets will will be inserted in the three 
pools simultuncous!y, and when ail of the acceptance 
relays in the three pools have been operated the chain 
circuit of conductor 941 will be completed to operate the 
reay 900 as above explained, 

Combine Section Operation 

Ths combine section of the routiner may also be oper- 
2ied simultaneously with the other sections by operating 
combine hey KC, FIG. 7, and the various keys such as 
KSC und KISC in the combine ssction of the routines. 
Tae circuit of the upper winding of the $6.00 acceptance 
relay 729 is compicied in the iwannes illustrated in FIG, 2 
of the drawings, as is the circuit of the upper windiag of 


the $15.00 acceptance relay 750. 


Upon opecation of these and other relays in the com- 
the chain circuit of conductor 941 is ex- 
ush the section. through springs 722 and 732, 
wis relay 900 as defore, 

rom the foresoing. it will be apparent that through 
the operation of the rousiner of the present invention the 
TAM and RAM'’s of each pooi ia a lOtuiisalor sysinca can 
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be tested simultaneously with the RAM’s in the Pol 
tested in sequence. The routines can de set to rovune 
oniy one of the pools or two of the pools in addition to 
all three pools simultaneously. The number of bets in- 
serted in the various adding machines can be vaned over 
wide limits and o* 3 result the operation of the various 
addinz machines can be thorwughly checked in a cone 
Veuient manner prior te each day's operauions at a :rack. 

In the drawings and description ] have shown the 
routner of the present invention as it will be applied to a 
twowircuit totalisator sysiem of the type described in my 
above mentioned co-pending application. The routiner 
of the present invention may also he applied to other 
totalisator systems and such applicaticn is contemplaied. 

While 1 have chosen to show and describe my inven- 
tion by illustrating a preferred embodiment thereof, 1 am 
aware that many modifications and adaptations can be 
made by one skiiled ia the art and such is contemplated. 

Having thus complied with the statutes and shown and 
described the preferred embodiment of my invention, what 
I consider new and desire to have protected by Leticrs 
Patent is pointed out in the appended claims, 

What 1 claim is: 

1. Equipment for testing the total adding machine, the 
plurality of individual runner adding machines and the col- 
lector of a totalisator by fregisicring predetermined 
amounts in said adauing machines, which equipment 
comprises: 

a plurality of acceptance relays; 

an access switch for selecting said runner adding ma- 
chines one at a time in sequence; 

a motor magne: for said switch; 

means including u pair of relays for initiating an oper- 
ation of said collector to establish circuits from the 
total adding machine through the collector and said 
acceptance relays one at a time and to the runner 
adding machine selected by said switch, over which 
circuits total and selected runner adding machines are 
operated to register amounts therein and the accept- 
ance relays are operated one at a time; 

a relcase relay operated over a circuit through a choia 
of contacts on said test acceptance relays when ‘i 
of said test accepiance relays have been operated; 

a step relay operated over a circuit closed responsive to 
the operation of said release relay; 

uid means responsive to the operation of said step 
relay for operating said access switch to. select the 
next runner adding machine to which said test is then 
applied. 

2. Test equipment as specified in claim 1, in which a 
three-position key is included in the circuit of the step 
relay which in a first position prepared the circuit to that 
relay and ia a second position opens that circuit to ca ise 
the test to be applied repeatedly to a selected runner 
adding machine, and in which there is a stop relay the 
circuit of which is prepared by the said key in its third 
position, which circuit is closed responsive to the opera- 
tion of the release relay to stop the test. 

3. Equipment for testing the total adding machine, the 
plurality of individua} runner adding machines and the 
collector of a totalisator by registering predetermined 
amounts in said adding machines, which equipment com- 
prises: 

& diurslity of acceptance relays; 

an access switch for selecting suid runner adding ma- 
chines One at 2 time in sequence; 

a motor roacnet for said switch; 

means including a pair of relays for initiating an oper- 
ation of the collector to establish circuits from the 
toiul adviag machine through ihe collector and said 
aecemance relays one at a time to the twaner udding 
machin: selected by sald switch, over which ciicuits 
the tot and selected runnee adding Aischines are 
Operated io Jegister omounts therein and said atcepl- 
GLE Fesuys ale OPesj vce io sequcnce, 
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and means responsive to the operapon of all of said 
accepiance reisys for operating said macnet to sited 
said access switch to serect the nett runner a”. or 
machine to which said test is then applied 

4. Test equipment as specifies in Claim 3, in which the 
means for siepping the switch inciudes a release relay 
operaied over a circuit that extends inrough a chaia of 
contacts on said acceptance relsys and is closed when 
all of said relays have operated; a routine count switec 
having a magnet the circuit of which is ciosed by the oper- 
ation of said release relay to siep the couat switch; a 
cycle relay operated over a circuit closed by the opera- 
tiva of suid release reiay afier said count switch has been 
operated through a predetermined number of steps; and 
means responsive to ihe operation of said cycie relay for 
operating suid magnet to Opersie ihe access switch to 
select the next runner adding machine to which said test 
is then applied. 

5. Test equipment as specified ia claim 4, in which the 
means respensive to the operation of the cycle relay in- 
cludes a cycle count switch having a magnet the circuit 
of which is closed by the operation of the cycle relay; and 
a siep relay operated over a circuit ciosed by the opera- 
tion of the cycle relay after said cyc’: count switch has 
taken a predetermined number of steps, io operate the 
magnet of the access switch to select the next ruaner 
adding machine to which said test is ten applied. 

6. Test equipment as specified in ciaim 4, in which the 
circuit of the cycle relay extends through a wiper on the 
routine count switch and in which there is a threc-posi- 
tion key sciectively operable to determine the number of 
steps the switch must take to close said circuit and operate 
the relay. 

7. Test equipment as specified in claim 6, in which op- 
eration of the key to Ose position opens a point in the 
circuit of the magnet of the count switch and prepares the 
Circuit of the cycle cclay for immewaie closing by the 
operation of the release relay; operation of the key to a 
second position prepares the circuit ..£ the cycle relay for 
closing upon the tenth operation of the release relay; and 
operation of the key to a third postion prepares the 
circuit of the cycle relay for closing upon the eleventh 
Operation of the release relay. 

8. Test equipment as specified in claim 4, in which the 
circuit of the step relay extends through a wiper On the 
cycle count switch and in which there is a three-position 
key selectively coerabie to determine the number of 
steps the switch muist take to close said circuit and operate 
the relay. 

9. Test equipment as specified in claim 8, in which op- 

ration of the key to One position opens a point in ihe 
circuit of the magnet of the cycle count switch and pre- 
pares the cisCuit of the step relay for immediate closing 
by the operation of the cycle reiay, operation of the key 
to a second pesition prepares the circuit of the step relay 
for cluting upon the fifth operation of the cycle relay, and 
operation of the xey to a third position prepares the cir- 
cuit of the step relay for closing upon we tenth operation 
of the cycle relay. 

10. Equipment for testing a tocalisaior sysiem that has 
win, place aad show 1otailisators and a combine unit, with 
each totalisaior having a total adding machine, a plu- 
rality of individual rianer adding machines, an’ 9 col- 
lector, and in which there is a collecter individual to the 
combine unit, which equipment applies tests to the sys- 
tem by recistering predetermined amounts in cach of 
the adding machines in each totalisaior, and comprises: 

a section for cach toiulisator and a secuon for the 

combine unit; 

a plurality of scceptance relays ic ceva test seciion; 

an wccess switch buving a bank engaging wiper for cach 

section of toe test equipment and a Manet for op- 
eraiing said winers step-Cy-stey over thew respective 
banks to select the individual minner adding mychines 
ia cach jotalisatur Ouc uf a Teme io wegeener, 
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a pair of relays in each iest section operated to start 
in orerution the collector in the toialisator corre- 
Spoodi.:2 to that test section and to prepare circuits 
to the acceptance relays in that section, said coliemors 
Operating independently to close circuits trom the 
total acding machines Uirough the colleciur and 
acceptance relays to th. runner adding machines 
selected by said switch, over which circuits the add- 
ise machines are operated to register amounis therein 
and the acceptance relays are cperated; 

@ release relay operated over 3 circuit that exicads 
tubrough chain contacis on said acceptance relays im 
all of saic sections and closed when ail of snid relays 
Save operaied; 

and means responsive to the operation of said release 
relay for operating said magnet to operate the swiich 
and thereby select the next runner addiag macaines 
in the tolalisators. 

11. Equipment for testing a totalisator having a total 
adding snachine and a plurality of individual runner add- 
ing machines, each of which machines is operable over 
two channels to register amounts, aad a coilector indi- 
vidual to each of said channels, which equipment ap- 
plies tests to the adding machines and collectors by 
registering predetermined amounts in the add/ng ma- 
chines, and comprises: 

a pair of access switches each operable to select said 
rucner adding macbices over one of said channels 
one at a time in sequence; 

&@ moior magnet for each switch, each having a pair of 
aormally closed contacts; 

a plurality of acceptance relays each associated with 
one of said switches and each having a pair of wind- 
iovs and a aormally closed pair / contacts; 

a test relay operated over a circust closed through said 
pairs of magnet contacts io prepare circuits through 
closed contacts on and one of ihe windings of each 
of said acceptance relays and to prepare a holding 
circuit for the acceptance relay; 

a start relay operated to close a collector start circuit 
for each acceptance relay, said collectors operating 
10 close said prepared circuits from the total adding 
machine :hrough the collector, the acceptance relay 
and the access switch associated therewith to the 
runner adding machine seiected thereby, over which 
circuit the adding machines are operated to register 
aG amount therein and the acceptauce relay is op 
erated to open said circuit; 

normally open contacts closed by the of-sration of an 
accepiance relay to extend said heiting circuit 
through the other winding of that re’ay to bold it 
operated; 

a release relay; 

a circuit for said release relay that extends through 
a chain of normally opes contacts on said acceptance 
relays aad closed when all of said reiays are op- 
erated to operate the relesse relay; 

means responsive to the Operation of said zelease reiay 
for operating said magnets which open said magnet 
contacts thereby to restore said test relay, the ac- 
cepiance relays, the release relay and the magnets, 
Said Magnet restoration opereting siid switches to 
select the next runner adding machines and reciosing 
the circuit of the test relay to operate that reiay pre- 
paratory to repeating the test On said next runner 
adding machines, 

i2. Equipment for testing a totalisator baving a total 
adding muachine, a collector, and a plurality of individual 
runuer adding machines, wuiea equipment applies tesis 
to the adding machines and colicctor by registering pre- 
determined amounts io ihe addiag machines, and’ com- 
prises: 

a group of acceptance relays each having a pair of 

windings aud @ normally ciosed pair of contacis; 
as uccess switch for selecung said minner sddicg ma- 
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chines one al a time in sequence and having a magnet 
and normaily closed contacts opened by the opera- 
tien of said magnet; 

a test relay operated over a circuit closed through 
said normally closed magnet contacts to prepare cir 
cuits through the normally closed contacts an aad 
one of the windings of each of said accepiance 
relays; 

a hoid circuit for said acceptance relays prepared by 
the operation of said test relay; 

a start relay operated to close a collector start circuit 
to the collector for each acceptance relay in the 
group, said collector operating to close said prepared 
circuils, Ome at a time, which circuits extend from 
the total adding machine, through th: collector, the 
normally closed coniacts on and the one winding 
of the acceptaace relay, thence Unrogh the access 
switch to the runner adding machine selected thereby 
to operate the adding machines to register an amount 
therein and to eperate the acceptance relay which 
opens said circuit; 

normally open contacts on each acceptance relay closed 
by the operation thereof to extend said holding cir- 
cuit to the other winding of the relay to maintain 
it operated; 

a release relay: 

a circuit for said release relay. ext chrough a 
chain of cther normally open conuw . on said ac 
ceptance relays, closed when al! of said contacts are 
closed to operate said relgase relay; 

oiber normally open contacts on said acceptance re- 
lays; 

a hold circuit for said release relay extended through 
said latter contacts in paraliel io maintain the re- 
lease relay operated so long as an acceptance relay 
is operated; 

means responsive to the operation of said release relay 
for operating said magnet which opens its normally 
closed contacts to restore said test relay, said accept- 
ance relays and finally said release relay and magnet, 
said magnet upon restoring operating said switch 
to select the next runner adding machine and reclos- 
ing the circuit of said test relay io operate that relay 
preparatory to repeating the test on ssid next runner 
adJing machine. 

13. Equipment for testing a totalisator having a total 


adding machine, a collector, and a plurality of individual 
runner adding machines, which equipment applies tests 
to the adding machines and collector by registering prede- 
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termined amounts in tie adding machines, and comprises: 


a plurality of acceptance relays; 

a key associated with each of said relays; 

normally open contacts on said key closed by an opera- 
tion thereof to prepare a point in the start circuit 
of the collector and to prepare a point in the circuit 
of the associated acceptance relay; 

a pair of normally open contacts on each acceptance 
relay through which contacts a chain circuit is ex- 
tended; 

and normally closed contacts on each key shunting 
the normally open contacis on the associated accept- 
ance relay to permit extending said chain when said 
key and the assovizted acceptance relay remain in 
hormai position. 

14. Test equipment as specified in claim 13, in which 


€S there is a start relay, associated with said keys and accept- 
ance relays, operabic to close said key prepared start cir- 


cuits and in which normally closed contacts on said start 
relay close a circuit that shunts said normaliy closed 
key contacts and said normaily open relay contacts. 
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3,080,114 
TOTALISATOR SYSTEM 
Le Roy J. Lange, Towson, Md., assignor to American 
Totalisator Company Division of Universal Controls, 
Inc., Towson, Md., a corporation of Maryland 
Filed July 8, 1960, Ser. No. 41,671 
14 Claims. (Cl. 235—-92) 


This invention relates to totalisator systems and has 
for its principal object the provision of a new and im- 
proved system of this kind. 

It is a main object of the invention to pre ide a totalisa- 
tor system of the counter type, in which a relatively 
large number of ticket machines can be handled by a rel- 
atively small amount of equipment without unduly deiay- 
ing operations of the ticket machines. 

Another object,of the invention is to provide a two 
channel tctalisator system in which win pool and com- 
bine bets are hand!ed over a first channel and place and 
show bets are handled over a second channel. 

Another object of the invention is to provide a two 
channel totalisator system in which each channel is 
equipped with a bet unit containing pool selecting, value 
selecting and runner selecting sections, and in which there 
is a collector associated with and individual to each bet 
unit. 

Another obiect of the invention is to provide a totalisa- 
tor system having two collectors and two bet units in 
which combine ticket issuing machines are connected to 
the first bet unit through the first collector and in which 
the second bet unit is operated through the first bet unit 
independently of the second collector and in which regis- 
trations of combine bets in the three pools of the system 
are controlled through the thus operated two bet units. 

Another object of the invention is to provide adding 
machines each having three operating channels leading 
thereinto and in which a channel is selected by a value 
selecting relay in the bet unit, which relay is operated 
through the collector relay associated with an operated 
ticket issuing machine. 

Another object of the invention is to provide a multi- 
channel adding machine operable by a single pulse over 
a channel to effect registration in the machine of a value 
corresponding to the value of that channel. 

Another object of the invention is to provide a high 
speed counter type totalisator system that is of simple 
design that can be manufactured and maintained at low 
cost without sacrificing quality and accuracy. 

Further objects of the invention, not specifically men- 
tioned here, will be apparent from the detail description 
and claims which follow, reference being had to the ac- 
companying drawings in which a preferred embodiment 
of the invention is shown by way of example and in 
which: 

FIG. 1 is a block diagram of the system; 

FIG. 2 is a schematic diagram of the first channel 
equipment and the ticket issuing machines and adding 
machines associated therewith; 

FIG. 3 is a diagram similar to FIG. 2 and showing the 
second channel equipment; and 

FIG. 4 is a schematic diagram of an adding machine. 

The totalisator system of the present invention is a two 
channel system which in the example shown is arranged 
so that the first channel handles win pool and combine 
bets and the second channel handies place and show bets. 
Each channel! is equipped with a bet unit consisting of 
three sections, a pool selecting section containing three 
bet relays and a combine slave relay, a value selecting 
section containing a relay for each value to be registered, 
and a runner selecting section containing a relay for each 
runner, preferably ten in number. Associated with each 
bet unit is a collector individual thereto and preferably a 
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direct acting collector of the type shown in Levy Patent 
2,179,698, issued November !4, 1939, modified for reflex 
operation in the manner shown in my co-pending applica- 
tion, Serial No. 845,395, filed October 9, 1959. 

The system includes three counter cabinets, one for 
each pool, each containing a total adding machine and a 
plurality of runner adding machines. Each of these add- 
ing machines is accessible over any one of three chan- 
nels depending upon the value of the bet being registered. 
The adding machines are ail identical and are interchange- 
able. 

The ticket machines which are of known type, shown 
in Black Patents 1,886,626 and 1,836,627, issued Novem- 

er 8, 1932, contain an acceptance relay and a plurality 

of keys through the cperation of which keys a particular 
runner is selected. Each ticket machine is arranged to 
print tickets of predetermined value in a predetermined 
pool, or in the cuse of combine ticket machines in two 
or three pools. 

As will be seen in FIG. 1, the pool selecting section of 
the bet unit provides collector start positive over conduc- 
tor CS to the associated collector. Operation of a key 
in a ticket machine, such as for example $2.00 TIM W 
associated with the main path M of the collector, closes a 
circuit for the start relay associated with that TIM in the 
collector. When its turn is reached, the collector relay 
associated with that TIM operates and the bet circuit 
Pet W is extended from the pool selecting section of bet 
unit 1 through the path M of collector COL1, through 
the TIM, to the runner selecting relay corresponding to 
the operated key. assumed to be R1. 

A value selecting circuit W1 is also extended from the 
pool selecting section through make contacts on the col- 
lector relay through the opere’’ + of which the bet circuit 
is extended to the value selecting relay corresponding to 

the operated TIM which in this case will be the $2.00 
relay. A control circuit W2 is then extended from the 
pool selecting section ~f the bet unit, through make con- 
tacts on the operated value selecting relay, thence to the 
Win total adding machine over the $2.00 channel leading 
thereto. A branch of this circuit extends through make 
contacts on the operated runner selecting relay to the cor- 
responding runner adding machine over the $2.00 chan- 
nel. Operation of both of these adding machines extends 
an acknowledging circuit back to the pool selecting sec- 
tion to mark the completion of the registration of the bet. 
The ticket machine is then tripped and operated to print 
and issue ticket and the bet circuit is opened to restore 
the operated devices. 

In a similar manner, operation of the $2.00 TIM P 
to place a $2.00 bet in the place pool operates the col- 
lector associated with bet unit 2 to extend the place bet 
circuit from the place section P of the pool selecting 
section, through the collector, the operated TIM and the 
runner selecting relay corresponding to the operated key. 
The value selecting circuit Pl is extended to operate the 
value relay assumed to be the $2.00 relay. The P2 op- 
erating circuit is then extended from the pool selecting 
section of the bet unin, through make contacts on the 
operated value selecting relay, thence over the $2.00 
channel to the total adding machine of the place pool, 
with a branch of this circuit extending through make 
contacts on the operated runner selecting relay to the 
corresponding runner adding machine over the $2.00 
channel leading thereto. Operation of both adding ma- 
chines extends an acknowledging circuit back to the bet 
unit 2, marking the completion of the registration of the 
bet and operating the acceptance relay of the TIM to 
initiate an operation of the TIM to print and issue the 
ticket and to open the bet circuit. 

As shown, place pool bets are handled over the main 
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path through the collector COL2, and show pool bets are 
handled over the reflex path therethrough. 

In a similar manner, operation of the $2.00 TIM S ex- 
tends operating circuits to the total and selected runner 
adding machines in the show pool cakinet. Operation of 
these machines extends an acknowledging circuit back to 
the bet unit and the acceptance relay of the TIM is op- 
erated to initiate an operation thereof to print and issue 
the ticket and to open the bet circuit. 

Combine tickets, for example $6.00 combines, require 
registration of $2.00 in the win pool, $2.00 in the place 
pool, and $2.00 in the show pool. Combine TIM’s asso- 
ciated with the first channel of the system are handled 
over the reflex path of collector COL1. Operation of the 
$5.00 combine TIM operates the collector and when the 
associated collector relay operates and the collector is 
operating on the reflex path the combine bet circuit is 
extended from the combine section of the pooi selecting 
section cf the bet unit 1, through make contacts on the 
collector relay, through the TIM and the runner selecting 
relay corresponding to the operated key. The value se- 
lecting circuit C1 is then extended to- operate the value 
selecting relay which, in the example shown, is the $2.00 
relay. 

A circuit is then extended from the combine selecting 
section of the bet unit 2 through the corresponding sec- 
tion of bet unit 1, through make contacts on the operated 
runner selecting relay of bet unit 1, and through the 
corresponding runner selecting relay of the bet unit 2. 
The operated relay in the ccmbine section of bet unit 2 
closes a circuit to combine slave relays in both bet units 
and the operate circuit COMB3 is closed to register $2.00 
in the total counter and selected runner counter of the 
win pool. An operate circuit is also extended over con- 
ductor COMB4, through make contacts on the operated 
value selecting relay of bet unit 1, to the corresponding 
relay of bet unit 2, operating that relay. The combine 
section of bet unit 2 then extends an operate circuit over 
conductor P2 to operate the total and selected runner 
counters of the place pool to register $2.00 in each of 
these counters. The combine section of bet unit 2 also 
extends an operate circuit cer conductor S2 to the total 
and selected runner counters of the show pool to register 
$2.00 therein. The acknowledging circuit is completed 
by the operation of all counters and extends:from posi- 
tive through the selected runner counter of the show pool, 
thence through the total counter of that pool, thence 
through the total counter of the place pool, thence through 
the selected runner counter of that pool, thence through 
the selected runner counter of the win pool, through the 
total counter of that pool, to the bet unit 1, and the accept- 
ance relay of the combine TIM is operated to initiate an 
operation of that TIM to print and issue the ticket and 
to open the bet circuit. 

It will be apparent that except when combine bets are 
being registered, the channel 1 over which win bets are 
registered operates independently of channel 2 over which 
place and show beis are registered. 

It will also be apparent that since circuits to the value 
selecting relays are closed by the collector relay that is 
operated to close the bet circuit, both TIM’s handled 
by each collector reiay over the main and reflex paths 
through the collector, respectively, must be assigned to 
issue tickets of the same value. These tickets may be 
in different pools however. 

It will also be noted that registration of combine bets 
is controlled by bet unit 1, and that although the pool 
selecting section of bet unit 2 and the value selecting and 
runner selecting sections thereof are utilized in the reg- 
istration of combine bets the collector associated with 
the bet unit 2 is not employed. Through this arrange- 
ment when the combine bet circuit is closed by operation 
of the collector associated with bet unit 1, the completion 
of circuits necessary to effect re_istration of the combine 
bet is effected as soon as the place and show selecting 
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relays of bet unit 2 return to normal regardless of the 
position occupied by collector COL2 at the moment. 
This arrangement speeds up the registration of combine 
bets and hence speeds up the sysiem with a minimum of 
interference with the placing of place and show bets by 
the placing of combine bets in these pools. 

Of the three value channels leading into the adding 
machines, one is a two dollar channel, and a single pulse 
over this channel registers $2.00 in the machine. The 
second is a five dollar channel, and a single pulse there- 
over registers $5.00 in the machine. The third is a ten 
dollar channel, and a single pulse thereover registers 
$10.00 in the machine. Five pulses are sent over the 
third value channel to register $50.00 in the machine. 
Since each value except $50.00 is registered by delivery 
of a single pulse to the adding machines, less time is 
required for registrations than in counter totalisators 
which require a plurality of pulses to effect registrations. 
This further speeds up operation of the system. 

As a result of this speeding up of operations, a rela- 
tively large number of ticket issuing machines can be 
handied by a relatively small amount of totalisator equip- 
ment without unduly delaying betting. The number of 
ticket machines that can be handled over a channel of 
the system depends upon the number of start and collector 
relays in the collector. In one instance where each col- 
lector was provided with twenty-four start and twenty- 
four collector relays, the collector handled forty-eight 
ticket machines, twenty-four over its main path and 
twenty-four over its reflex path. The system so equipped 
handied a total of ninety-six ticket machines without un- 
duly delaying betting. 

Referring now to the drawings in more detail, from 
FIG. 2 it will be seen that the pool selecting section of 
bet unit 1 contains a relay Al which is operated over the 
main and reflex paths of the collector to select the win 
pool, a relay BI not used in this unit, a combine relay Cl 
also operated over the reflex path of the collector, and a 
combine slave relay CSI. 

The bet unit also contains runner selecting relays in- 
dicated as ten in number, of which only relays Ri and R10 
are shown. The bet unit contains four value selecting 
relays 2S1 operated to prepare circuits to the adding ma- 
chines over the $2.00 channel lcading thereto, the $5.00 
relay 5S1 for the $5.00 channels, the $10.00 relay TS1 
for the $10.00 channels, and the $50.00 relay FS1 which 
also prepares circuits for operating the adding machines 
over the $10.00 channels. Associated with the relay FS1 
is a $50.00 rotary switch FR1 through the operation of 
which the adding machines are operated five times over 
the $10.00 channel to register $50.00 bets therein. 


Registering a $2.00 Bet on Runner Number One 
in the \Win Pool 

When the totalisator is prepared for operation, the 
BECO contacts are closed and maintained closed through- 
out betting in known manner. Positive is supplied to th 
collector COLI over conductor CS, through break con- 
tacts 201, 202, 203 and 204. Operation of a key in the 
ticiet machine W2 TIM-M in known manner extends a 
circuit over start conductor STR1 to the start relay of 
the collector associated with that TIM. When its turn is 
reached, the c: ‘ector relay associated with the cperated 
TIM operates in the manner fully explained in the above 
mentioned Levy patent and closes the bet circuit which 
may be traced from positive through resistance 205, break 
contacts 206, through the winding of relay Al, make con- 
tacts 207 on the BCO relay, make contacts 298 on the 
collector relay, throuch the break contacts 209 of the 
acceptance relay of the operated TIM, through the key 
K1 therein, through the R1 relay to negative, through the 
runner !ockout key HLKi. Relays Al and R1 operate 
over this circuit but the acceptance relay of the TIM be- 
ing marginal does not operate at the moment. Operation 
of relay Al opens contacts 202 thereby to remove positive 
from conductor CS to halt further operation of COL1. 
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Operation of relay Al closes a circuit from positive 
through spring 210 and its break contact, make contacts 
211. break contacts 212, make contacts 213 on the op- 
erated collector relay, conductor 214, through the wind- 
ing of relay 2S1 to negative, operating that relay. 

A circuit may now be traced from positive through 
spring 215 and its break contact, make contacts 216, 
break contacts 217, conductor 218, through make contacts 
219, $2.00 conductor leading to the total adding machine 
T in the win pool, with a branch of this circuit extending 
through make contacts 220, make contacts 221, over con- 
ductor 222, leading to the runner number one adding 
machine R1 in the win pool, over the $2.00 channel. 

When both of these adding machines have been fully 
operated, an acknowledging circuit may be traced from 
positive on spring 301 and its break contact, break con- 
tacts 302, conductor 303, through make contacts 225, 
make contacts 226, through the acknowledging relay 
ACKI1 to negative, operating that relay. Operation of 


relay ACK1 closes make contacts 227 extending positive ; 


through spring 228 and its break contact, over conductor 
229 to the junction of resistance 205 and break contacts 
206, thereby short-circuiting the resistance to increase the 
current flowing through the acceptance relay of the TIM, 
operating that relay to initiate an operation of the TIM 
to print and issue the ticket. Operation of this acceptance 
relay of the TIM also opens break contacts 209 thereby 
opening the circuit of Al and R1 which restore. 

In a similar manner operation of a key in TIM W2R 
closes the bet circuit through the relay Al, the make con- 
tacts 207 of the BCO, the make contacts R of the collector 
relay, to the Rl relay. The previously traced circuit for 
the relay 2S1 is closed now by the operation of make con- 
tacts 211 and the previously traced circuits to the total 
and runner one adding machines are closed now by make 
contacts 216. 

Thus registrations in the win pool may be completed 
over either the main or reflex channels of the collector. 


Placing a $2.90 Bet on Runner Number One 
in the Place Pool 


Operation of a key K1 in P2 TIM-M to select runner 
number one closes a circuit which may be traced from 
positive through resistance 305, break contacts 306, 
through the A2 relay, make contacts 307 of the BCO, 
make contacts 308 of the collector COL2, through break 
contacts 309 and the acceptance relay of the operated 
TIM, through the key K1 therein, through the R1 relay 
of the second bet unit to negative, through the runner 
lockout key HLK1, operating relays A2 and R1. 


A circuit may now be traced from positive through ‘ 


spring 310 and its break contact, make contacts 311, make 
contacts 313 of the collector, through relay 2S2 to nega- 
tive, operating that relay. 

A circuit may now be traced from positive through 


break contacts 301, make contacts 316, break contacts ‘ 


317, conductor 318, make contacts 319, thence over chan- 
nel 2 leading to the total adding machine T in the place 
pool, with a parallel branch extending through make con- 
tacts 320, make contacts 321, conductor 322, leading over 
the $2.00 channel to the runner number one adding ma- 
chine R1 of the place pool. 

When both of the adding machines have operated, posi- 
tive previously traced through conductor 303 is extended 
through make contacts 325, make contacts 326, conductor 
327, through spring 328 and its break contact, conductor 
329, through acceptance relay ACK2 to negative, operat- 
ing that relay. At make contacts 330 relay ACK2 ex- 
tends positive through spring 331 and its break contact, 
conductor 332, leading to the junction of resistance 305 
and break contacts 396, thereby short-circuiting the resist- 
ance to increase the current flowing through the accept- 
ance relay of the operated TIM sufficiently to operate that 
relay to initiate a ticket printing and issuing operation of 
the TIM and to open the bet circuit by opening break con- 
tacts 309. 
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Registering a $2.00 Bet on Runner 
Number One in the Show Pool 


Operation of a key K1 in S2 TIM-2 closes the cir- 
cuit to the associated start relay of the collector 2 in 
known manner and when the associated collector relay's 
turn is reached and that relay operates with the collector 
operating on its reflex path a circuit may be traced from 
positive through resistance 305, break contacts 306, the 
B2 relay, make contacts 330 of the BCO relay, make con- 
tacts 331 on the collector relay, break contacts 332 and 
the acceptance relay of the operated TIM key KI therein, 
through the relay R1 to negative. Operation of relay 
B2 closes make contacts 333 thereby extending positive 
through spring 310 and its break contact, make contacts 
333, thence over the previously traced circuit to relay 
2S2, operating that relay. 

A circuit may now be traced from positive through 
break contacts 301, make contacts 335 break contacts 
336, conductor 337, make contacts 338, thence over the 
$2.00 channel to the total adding machine T of the 
show pool, with a branch of this circuit extending through 
make contacts 339, make contacts 340, conductor 341, 
of the $2.00 channel of the R1 adding machine of the 
show pool, operating that adding machine. 

When both adding machines have fully operated, the 
acknowledging circuit is extended from positive through 
make contacts 342, make contacts 343, conductor 327, 
spring 328 and its break contact, conductor 329, to the 
relay ACK2 to negative, operating that relay. 

The previously traced circuit for short-circuiting resis- 
tance 305 is closed by operation of relay ACK2, thereby 
to operate the acceptance relay of the operated TIM to 
initiate a ticket printing and issuing operation of that TIM 
and to open the bet circuit at break contacts 332. 


Registering a $5.00 Bet in the 
Win Pool 

Operation of a $5.00 win TIM, not shown, to select 
runner number one, closes bet circuits as above and 
closes an operate circuit, not shown, for the relay 5S1. 
The operate circuit for the adding machines previously 
traced to conductor 218 is then extended to make con- 
tacts 240 over conductor 241 and the $5.00 channel of the 
total adding machine in the win pool, with a branch of 
this circuit extending through make contacts 242, make 
contacts 243, conductor 244, to the R1 adding machine 
over the $5.00 channel. Operation of the adding ma- 
chines closes the acknowledging circuit as above. 


Registering a $10.00 Bet in the 
Win Pool 


In a similar manner operation of a $10.00 win TIM, 
not shown, completes bet circuits and an operate circuit 
for relay TS1, and the operate circuit for the adding ma- 
chines previously traced to conductor 218 is then ex- 
tended t make contacts 250 and conductor 251 leading 
to the total adding machine over the $10.00 channel, with 
a branch of this circuit extending through make con- 
tacts 252, make contacts 253, conductor 254, leading to 
the R1 adding machine over its $10.00 channel. The op- 
erations of both of these adding machines closes the 
acknowledging circuit in the hereinbefore explained man- 
ner. 

Registering a $50.00 Bet in the 
Win Pool 


In a similar manner, operation of a $50.00 TIM in 
the win pool, not shown, completes the bet circuit as above 
and an operate circuit for the relay FS1. The previously 
traced operate circuit for the adding machine traced 
through conductor 218 is now extended to make contacts 
271 and thence over conductor 251 to the total adding 
machine, and through make contacts 272 and thence over 
the previously traced circuit through conductor 254 to 
the Rl adding machine. 
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Upon completion of the operation of both of these 
adding machines, the circuit of relay ACK1 is completed 
as before and the acknowledging circuit closed by op- 
eration of springs 227 is now extended through spring 
228 and its make contact, through the B wiper of the 
$50.00 rotary FR and the home position contact in its 
bank engaged thereby, conductor 273, through the wind- 
ing of the magnet FRMI1 to negative operating that 
magnet. 

Operation of magnet FRM1 opens the operate circuit 
of the adding machines by opening break contacts 217, 
the adding machines restore and the acknowledging cir- 
cuit is thus restored and the circuit of magnet FRM1 
opened, permitting that magnet to restore and advance 
the wiper B into engagement with the first contact in 
its bank. It will be observed that contacts 1, 2 and 3 
are multipled together, hence the above operation will 
be repeated three more times to move wiper B into en- 
gagement with the fourth contact in its bank, the adding 


machines being operated once for each step for the switch < 


FR. When the acknowledging circuit is closed for a 
fifth time, it is extended through wiper B in engagement 
with its fourth bank contact, thence over conductor 229 
to short circuit resistance 205 and thereby complete 
the registration of the $50.00 bet in the adding machine. 


Registering $5.00, $10.00 and $50.00 
Bets in the Place and Show Pools 


Registering of these bets in the place pool operates 
circuits through bet unit 2 in the same manner as above 
explained when COL2 closes the bet circuit over its main 
path for the place pool and over its refiex path for the 
show pool. These operations otherwise duplicate those 
just described in connection with win pool bets and need 
not be repeated. 

It will be noted that although bet unit 2 duplicates bet 
unit 1, I have simplified both units by showing only the 
parts thereof involved in the operations handled by the 
unit, thereby avoiding complication of the drawing that 
is unnecessary to a complete understanding of the inven- 
tion by one skilled in the art. 


Registering a $6.00 Combine 


In FIG. 3, I have shown a toggle switch TS which 
when operated in one position places positive on con- 
tact CWPS, this being the position occupied by the toggle 
switch when the system is set to issue $6.00 combine 
tickets. In some instances $4.00 or $10.00 combines are 
to be issued, in which case the toggle switch is moved to 
place positive on contact CWP thereby to effect registra- 
tion of these combines in the win and place pools only. 
Thus the system may be set to handie combines in either 
two or three pools but not in both at the same time. 

Operation of a key K1 in the TIM 6 COMB operates 
collector 1 and when the collector relay associated with 
this TIM is operated the bet circuit is completed from 
positive through resistance 205, relay Cl, break contacts 
232 and 233, BCO make contacts, make contacts 234 on 
the coliector relay, break contacts 235, and the acceptance 
relay of the operated TIM, key Ki therein, through the 
winding of runner selecting relay R1 to negative, operat- 
ing this relay. 

It may happen that at the moment the above bet circuit 
is completed, relay A2 or relay B2 of bet unit 2 may 
be operated and the registration of a place or show bet in 
progress as a result thereof. As soon as this registration 
is completed and these relays restore, a circuit may be 
traced from positive through resistance 305, relay C2, 
break contacts 358 and 351, conductor 352, through make 
contacts 236, conductor 237, make contacts 233 closed 
by operation of relay R1, conductor 239, through relay 
R1 of bet unit 2 to negative, operating relays C2 and RI. 

Operation of relay C2 closes make contacts 353 thereby 
closing the obvious circuit for combine slave relay CS2, 
which positive extends over conductor 354 and the com- 
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bine slave relay CS1 to negative, operating those relays. 

Operation of relay Cl as above closes a circuit from 
positive through spring 210 and its make contact, con- 
ductor 260, through make contacts 261 on the operated 
collector relay, conductor 214, through relay 2S! to nega- 
tive, operating relay 2S1. 

Operation of slave relay CS1 extends positive through 
make contacts 262, make contacts 263, through the D 
conductor in cable 264, through the winding of relay 2S2 
to negative, operating that relay. 

Registration of $2.00 in each of the three pools and in 
the total and runner one adding machines therein is now 
achieved, the win pool registration over the circuit from 
positive through make contacts 245 and thence over the 
previously traced circuits to the T and R1 adding machines 
of the win pool, and the place pool registration extended 
by positive through make contacts 355 and thence over 
the previously traced circuit to the total and runner one 
edding machines of the place pool. The show pool regis- 
tration is completed from pesitive through the toggle and 
CWPS contact therein, conductor 356, make contacts 357, 
and thence over the previcusly traced circuit to the total 
and runner one adding machines in the show pool. 

When all of these above adding machines have been 
operated, the acknowledging circuit is extended from posi- 
tive through make contacts 342 in the show R1 adding 
machine, make contacts 343 in the show total adding 
machine, conductcr 327, through make contacts 326 in 
the total place adding machine, make contacts 325 in the 
place R1 adding machine, conductor 303, make contacts 
225 «znd 226 in the win R1 and total adding machines 
to acknowledging relay ACK1 to negative, Operating that 
relay. The previcusly traced circuit to short circuit re- 
sistance 205 is completed by the operaticn of ACK1 and 
the acceptance relay of the 6C combine ticket machine 
is operated to initiate a ticket printing and issuing opera- 
tion of that machine and to open the circuit of relay Cl 
and R1 at break contacts 235. These relays restore and 
as a result the other operated relays are restored. 

It will be noted that although the combine relay C2, the 
runner selecting relay such as Ri, and the value selecting 
relay such as 2S2 in the bet unit 2, are operated to register 
combine bets, the collector COL2 is not involved in such 
registration. As a result of this, place and show portions 
of combine bets may be placed simultaneously in their 
respective pools the instant that the A2 and B2 relays 
return to normal, regardless of the position at which the 
collector COL2 is operating at the moment. Since it is 
not necessary in the registration of a combine bet to wait 
until COL2 arrives at a predetermined point in its chain of 
operation, registration of combine bets is speeded up and 
as a result the operation of the entire system is speeded 
up, and furthermore registration of combine bets is ef- 
fected with a minimum of interference with the registra- 
tion of place and show bets over the second channel of the 
system. 

In the event that the system is set to issue $4.00 com- 
bine tickets which require registration only in the win and 
place pools, the toggle switch is moved into engagement 
with contact CWP and no registration in the show pool is 
effected. When the win and place adding machines have 
operated, positive is placed on tlie acknowledging circuit 
through contacts CWP and spring 328 and its make con- 
tact and thence extended over the perviously traced cir- 
cuit of the acknowledging relay ACKI. 

$15.00 combine tickets may be issued and the registra- 
tion thereof in the three pools is effected in the hereinbe- 
fore explained manner except that the value selectin 
relay 5S1 is operated instead of the relay 2S1, and the 
circuits to the adding machines enter over the $5.00 
channels leading thereto rather than over the $2.00 chan- 
nels as above. If the system is sct to issue $19.00 com- 
bines and the toggle switch is in engagement with contact 
CWP, registrations are effected only in the win and place 
pools as abeve. 
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The Adding Machines 


The adding machines of this system, shown in FIG. 4, 
consist of an 11-point rotary switch that is equipped with 
seven wipers and through the operation of this switch 
$2.00 values are registered in the machine. The adding 
machines also include a pair of relays through the cpera- 
tion of which $5.00 values are registered, and a counter 
which may be of the type shown in Patent 2,444,570, 
which counter is operated to register values in steps of 
$10.00 each. The adding machines include a projection 
indicator which may be of the type shown in Patent 
2,931,027, issued March 29, 1960, which indicator func- 
tions to display the units digit of values registered in the 
machine. 

$2.00 registrations are effected by positive placed on 
conductor 400 and extending through diode 401 and 
the A wiper of the stepping switch, through the winding 
of the magnet 2RM of the switch 2R to negative. It 
will be noted that the first ten contacts in the bank en- 


gaged by the A wiper are miultipled together so this ; 


circuit will be completed regardless of the position occu- 
pied by this wiper. When the operating circuit is opened, 
magnet 2RM restores and advances the wipers of the 
switch one step. 

Positive placed on conductor 400 also extends through 
diode 405 to the D wiper of the switch, to operate the 
magnet CM of the counter, as will presently appear. 

$5.00 values are registered by positive placed upon 
conductor 410 and extended through diode 411, through 


spring 412 and its break contact, through the lower wind- ; 


ing of differentially wound relay 5D1 to negative, op- 
erating that relay. When this positive is removed, posi- 
tive is extended through spring 413 and its break con- 
tact, through the lower winding of relay 5D2, through 


make contacts 414, over which circuit relay 5D2 op- ; 


erates and relay 5D1 is maintained operated. The next 
positive placed upon conductor 410 extends a circuit 
through spring 412 and its make contact, make contacts 
415, through the upper winding of relay 5D1 to nega- 
tive, and since this relay is differentially wound the ener- 
gization of both of its windings closes the relay to re- 
store. This same positive maintains relay 5D2 operated 
over the circuit through make contacts 416 and the 
upper winding of this relay to negative. 

$10.00 values are registered by positive placed upon 
conductor 420 and extended through magnet CM to 
Negative to operate that magnet thereby to advance the 
counter one step. 

With the wipers of switch 2R in the position shown, 
zero is registered in the switch. When $4.00 is registered 
in the switch, wiper D will engage the third contact in 
its bank, and if at the moment relay D2 is operated, indi- 
cating a $5.00 registration, the total of $9.00 will be 
registered and the counter must be operated upon the 
receipt of the next $2.00 value. The positive traced to 
the D wiper under these conditions is extended over con- 
ductor 421, through the spring 417 and its make contact, 
through magnet CM to negative, to operate that magnet. 
Whea the D wiper is engaged with the fifth contact in 
its bank, $8.00 will be registered in the switch 2R and 
the receipt of another $2.00 value requires operation of 
the counter if there is no $5.00 value registered. Under 
these circumstances positive traced to the wiper is 
extended over conductor 422, through spring 417 and its 
break contact, to the magnet CM to negative, to operate 
that magnet. 

Obviously the receipt of every second $5.00 value re- 
quires operation of the counter. Positive placed upon con- 
ductor 410 is extended through diode 418 to the E wiper of 
switch 2R and when that wiper is engaged with any one 
of the first three contacts in its bank and relay 5D2 
is operated, this positive is extended over conductor 421 
through spring 417 and its make contact, magnet CM 
to negative, to operate that magnet. When the E wiper 
is engaged with either the fourth or fifth contact in its 


10 


bank, denoting the registration of $6.00 or $8.00 in the 
switch, receipt of another $5.00 value requires operation 
of the counter and positive on the E wiper is extended 
over conductor 422 and spring 417 and its break contact, 
through the magnet CM to negative. 


Acknowledging Circuit 


As explained hereinbefore, positive is fed into the 
runner adding machine over conductor 303, for example, 
which conductor is connected to conductor 402. With 
the switch in the position shown, when magnet 2RM 
is operated, this positive is extended through make con- 
tacts 403, through the B wiper in its home position, to 
conductor 404 leading to the total adding machine of the 
pool, or to the acknowledging relay as the case may be. 
When the B wiper is in engagement with the third con- 
tact in its bank, as it will be when $4.00 is registered in 
the switch, and there is no $5.00 registration in the ma- 
chine, positive traced to the B wiper extends over con- 
ductor 406 through spring 419 and its break contact, 
and thence to conductor 404 leading out of the adding 
machine. 

When one $5.00 value is registered and relay 5D2 
operated thereby, and the C wiper is engaging any one 
of the first three contacts in its banks, positive on con- 
ductor 402 is extended over conductor 423 through make 
contacts 424, through spring 419 and its break contact 
to conductor 404. When the C wiper engages either 
the fourth or fifth contact in its bank, denoting registra- 
tion of $6.00 or $8.00 in the switch, and relay SD1 is 
operated by the registration of a single $5.00 value in 
the machine, the total registration amounts to $11.00 
or $13.00, and no circuit is completed through the C 
wiper; rather the acknowledging circuit is extended 
through the B wiper as before. 

Operation of the magnet CM closes make contacts 
425, thus directly connecting conductor 402 to conductor 
404 to complete the acknowledging circuit directly 
through the adding machine. 

When it is desired to read the values registered in the 
adding machine, indication key IK is operated to close 
the obvious circuit for indication relay IND which op- 
erates to extend the source of operating current to the 
transformer. 

The circuit to the lamps in the projection type indicator 
is controlled through the F wiper when there is no $5.00 
registration in the adding machine and spring 426 en- 
gages its break contact. Thus 0, 2, 4, 6 or 8 is indicated, 
depending upon the position occupied by the F wiper 
at the moment. If there is a $5.00 registration in the 
machine and relay 5D1 is operated as a consequence 
thereof, spring 426 engages its make contact and the 
indicator is controlled through the G wiper to indicate 
1, 3, 5, 7 or 9, depending upon the position occupied 
by this wiper. The units digit of the value registered in 
the machine can thus be read and the remaining digits 
read from the counter. 

The adding machine is restored to normal by operation 
of reset key RST which closes the obvious circuit for the 
reset relay. At spring 413 this spring applies positive 
to the reset magnet RSTM of the counter, restoring the 
indication thereon to zero in the manner explained in 
the above mentioned patent. Positive through make con- 
tacts 427 is extended through diode 428, break contacts 
429, through the winding of magnet 2RM to negative, 
operating that magnet which interrupts its own circuit 
at break contacts 429 and advances the wipers of the 
switch until the wipers engage their eleventh contact in 
their respective banks. As the wipers movs into engage- 
ment with this contact, off normal springs close and posi- 
tive is extended through make contacts 430, through the 
winding of the magnet to negative, holding that magnet 
operated so long as the reset key remains operated. 
When the reset key is restored, magnet 2RM restores and 
advances the wipers into the position shown. 
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It will be noted that during registration of values in 
the switch 2R, when the wipers thereof move into engage- 
ment with the eleventh contacts in their respective banks, 
the off normal switch will close and positive is extended 
through make contact 431 through break contacts 429 
and the magnet 2RM to negative, operating that magnet 
to automatically step the wipers into engagement with the 
first contact in their respective banks. 

It will be noted in FIG. 3 that the positive extended 
through break contacts 201, 202, 203, to conductor CS 
is also extended to wiper A of switch FR. Every fifth 
contact in the bank engaged by wiper A is an open con- 
tact, and the other contacts are multiplied together and 
connected through break contacts 280 to magnet FRMI1 
Normally wiper A always engages an open contact; how- 
ever, if for any reason another contact is engaged, when 
positive is applied to CS and wiper A, the switch will be 
operated in buzzerlike manner until wiper A moves into 
engagement with an open contact. 

From the foregoing it will be apparent that the adding 
machines of the present system are of simple construc- 
tion and are operated to register all values except $50.00 
by the transmittal of a single pulse to the machine. As 
a result of this, speed is gained without sacrificing quality. 
The bet units which are of simple construction are oper- 
ated to complete circuits for the registration in their re- 
spective pools, and in the case of combine bets both bet 
units are operated under the control of the first bet unit 
and collector associated therewith and without waiting 
for the collector associzted with the second bet unit to 
arrive at predetermined points in its chain of operation. 
As a result, the system of the present invention is able 
to handle a relatively large number of ticket issuing ma- 
chines with a relatively small amount of simple equip- 
ment without unduly delaying the operation of the ticket 
machines and hence delaying betting. 

While I have chosen to illustrate my invention by show- 
ing and describing the preferred embodiment of it, I have 
done so by way of example only, as there are many modi- 
fications and adaptations which can be made by one 
skilled in the art within the teachings of the invention. 

Having thus complied with the statutes and shown 
ahd described my invention, what I consider new and 
desire to have protected by Letters Patent is pointed out 
in the appended claims. 

What I claim is: 

1. In a totalisator system; a bet unit containing pool 
selecting means consisting of two relays, value selecting 
means and runner selecting means; two groups of 
counters each containing a total adding machine and 
a plurality of runner adding machines, each of which 
adding machines is operable over a plurality of chan- 
nels; a plurality of ticket issuing machines, each ar- 
ranged to issue tickets of a predetermined value in a 
predetermined pool, and each having a plurality of keys 
operable one at a time to select a particular runner; a 
collector containing two paths; means responsive to the 
operation of a key in a ticket machine for operating said 
collector to close a circuit through the runner selecting 
means, the ticket machine and the first pool selecting 
relay over the first path through the collector to select 
the first group of counters when the tickets issued by the 
ticket machine are in the pool corresponding thereto and 
to close a circuit through the runner selecting means, the 
ticket machine and the second pool selecting relay over 
the second path through the collector to select the second 
group of counters when the tickets issued by the ticket 
machine are in the pool corresponding thereto; means 
responsive to the operation of said pool selecting means 
for operating the value selecting means corresponding to 
the value assigned to the connected ticket machine; and 
means responsive to the operation of said pool selecting 
means, said runner selecting means and saic value select- 
ing means for operating said total adding machine and 
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the selected runner adding machine to register therein 
the value assigned to said operated ticket machine. 

2. In a totalisator system; a bet unit containing pool 
seleciing means, value selecting means and runner select- 
ing means; a plurality of ticket issuing machines asso- 
ciated with said bet unit, each arranged to issue tickets 
of predetermined value in a predetermined pool, and each 
having a plurality of keys operable one at a time to select 
a particular runner; a collector operable in response to 
an operation of a key in a ticket machine to close a cir- 
cuit over which are operated the pool selecting means 
corresponding to the pool to which the ticket means 
is assigned and the runner selecting means corresponding 
to the operated key; means responsive to the operation 
of said pool selecting means for operating the value se- 
lecting means corresponding to the value assigned to the 
connected ticket machine; a group of counters corre- 
sponding to the operated pool selecting means and con- 
taining a total adding machine and a piurality of runner 
adding machines, each of which adding machines is oper- 
able to register two dollars upon its receipt of a single 
pulse over a two dollar channel, is operable to register 
five dollars upon its receipt of a single pulse over a five 
dollar channel, and is operable to register ten dollars 
upon its receipt of a single pulse over a ten dollar chan- 
ne), said value selecting means comprising a relay for each 
of scid channels operable to select that channel; and 
means responsive to the operation of said pool selecting 
means, said runner selecting means and said value select- 
ing means for operating said total adding machine and the 
selected runner adding machine to register therein the 
value assigned to said operated ticket machine. 

3. A totalisator system as specified in claim 2, in which 
the bet unit contains a fifty dollar value rei 
ping switch operable upon operation of said value relay to 
send five pulses over the ten dcllar channeis of the adding 
machines thereby to resister fifty dollars in those 
machines. 

4. A totalisator system as specified in claim 1 i 
each adding machine comprises: a sterping sw 
a magnet and a plurality of wipers; a first circuit 
to said machine over which said magnet is operated to 
effect registration of two dollars in the machine: a pair of 
relays; a second circuit incoming to said machine, over 
which said relays are operated to effect registration of 
five dollars in the machine; an electromagnetically 
operated counter; and a third circuit incoming to said 
machine, over which the magnet of said counter is 
operated to effect registration of ten dollars in said 
machine. 

5. An adding machine as claimed in claim 4, in which 
there is means including a first wiper on said switch and 
bank contacts engaged thereby for extending said first 
circuit to said magnet when the addition of two dollars 
to the amount registered in the machine requires an 
operation of the counter. 

6. An adding machine as claimed in claim 4, in which 
there is means including a second wiper on said switch 
for extending said second circuit to said magnet when the 
addition of five dollars to the amount registered in the 
machine requires an oreration of the counter. 

7. An adding machine as claimed in claim 4, in which 
there is an indicator in which there are a plurality of 
lamps selected one at a time by one of a pair of wipers 
on said switch and in which there is a means for lighting 
a selected lamp, including a circuit controlled by contacts 
on one of said relavs to light that lamp and therebv in- 
dicate the units digit of an amount registered in the 
machine. 

8. An adding machine as claimed in claim 4, in which 
an acknowledging circuit incoming to the mezchine is 
extended through and out of the machine over one ef a 
pair of wipers on said switch and contacts on said relavs. 

9. An adding machine as claimed in claim 8, in which 
contacts closed by an operation of the magnet extends 
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13 
the acknowledging circuit through the machine inde- 
pendently of said wipers and relay contacts. 

10. In a totalisaior system, a plurality of combine ticket 
issuing machines each assigned to issue combine tickets 
of predetermined value and each having a plurality of 
runner selecting keys; a pair of bet units each containing 
a combine bet and a combine slave relay, a plurality of 
runner selecting relays and a plurality of value selecting 
relays; a collector associated with each bet unit; win, 
place and show pool counter groups each containing 4 
total and a plurality of runner adding machines each 
operable over a plurality of incoming channels; means 
responsive to the operation of a runner selecting key in 
one of said ticket machines for operating the collector 
associated with the first bet unit to establish circuits over 
which the combine and combine slave relays, the selected 
runner relays corresponding to the operated key, and the 
value selecting relays corresponding to one-third of the 
value of tickets issued by the operated ticket machine, in 
both bet units are operated; and means responsive io the 
operation of said relays for operating the total and selected 
runner adding machines in each pool, over the incoming 
channels selected by the operated value selecting relays 
to register the value of said ticket one-third in each pool. 

11. A totalisator system as specified in claim 10, in 
which each bet unit contains an acknowledging relay and 
in which operation of said adding machines completes a 
circuit for the acknowledging relay cf the first bet unit 
to operate that relay and in which operation of said 
acknowledging relay closes a circuit that causes the 
operated ticket machine to operate and to 2: 2n the circuit 


over which the first meniioned operatea relays were 
operated, eby causing the release of all of said 
operated re ys. 

12. In a \otalisator system: a pair of bet units each 


containing runner selecting relays, value selecting relays, 
a combine bet relay, and a combine slave relay; a plu- 
rality of combine ticket issuing machines each containing 
a plurality of runner selecting keys and each assigned to 
issue combine tickets of predetermined value; a collector 
individual to each bet unit; win, place and show pool 
counter groups each containing a total adding machine 
and a plurality of runner adding machines each of which 
adding machines is operable over a plurality of incoming 
channels; means responsive to the operation of a runner 
selecting key in one of said ticket machines for operating 
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the collector individual to the first bet unit to close a 
circuit through the combine and selected runner selecting 
relays in the first bet unit to operate those relays; means 
responsive to the operation of said combine relay for 
closing a circuit through said operated collector to the 
value selecting relay of the first bet unit corresponding 
to that portion of the value assigned to the operated 
ticket machine that is to be registered in the win couner; 
means also responsive to the operation of said combine 
relay for closing a circuit through the combine and 
selected runner relays in the second bet unit; means re- 
sponsive to the operation of said second combine relay 
for operating the combine slave relays in both bet units; 
means responsive to the operation of said slave relay in 
the first bet unit for operating the value selecting relay 
of the second bet unit that corresponds to the operated 
value selecting relay of the first bet unit; and means also 
closed by said slave relays for operating the total and 
selected runner adding machines in the win, place and 
show pools over the incoming channels selected by said 
operated value relays to effect registrations in said 
machines. 

13. A totalisator system as specified in claim 12, in 
which each bet unit also contains a pair of pool selecting 
relays and in which the circuits of the combine bet relay 
in each bet unit extends through contacts on the pool 
selecting relays closed when the relays are in normal 
position thereby to prevent operation of the combine bet 
relay of the second bet unit so long as either pool selecting 
relay in that unit is operated. 

14. A totalisator system as claimed in claim 12, in 
which the combine ticket machines are assigned to issue 
tickets that require registration only in the wia and place 
pools and in which a toggle switch associated with the 
second bet unit is operated to eliminate the show pool 
from registrations controlled by the second bet unit. 
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This invention relates ‘o totalizer systems and 
has for its principal otsect the provision of a 
New and simplified system of this kind that Is 
cheaper to manufacture, install, cperate and 
maintain, 

It ls a main object of the invention to provide 
a simpilfied totalizer system that can be used 
under conditions where the cost of operating the 
systems of the prior art are prohibitive. 

Still another object of the invention Hes in the 
provision of a totalizer system that utilizes me- 
chanical counters to register the issuance of 
tickets In a pool and also on the Individual run- 
ner in that pool. 

Stiil another object of the invention lies In the 
provision af'a control means for the mechanical 
counters of the system arranged ‘9 operate those 
counters a predetermined number of times de- 
pending upon the value of the tickec to be issued. 

Siill ancther object of the invention lies in the 
provisicn of a totalizer system in which the 
t machines employed to print and {issue the 
re — prevented from opérating until the 

of the ticket has been registered In a 
resi machine and elso In an individual 
runner adding machine. 

Further cbjects of the invention, not spectfical- 
ly zm. ntti ned nera, willl b2 epparent from the de- 
talicd dcsertp’:on and claims wkich follow, ref- 
erence baing had to the accompanying dravings 
in aich & preferred emtcdimens of the inven- 
tlon ts shown by way cf example ond tn which: 

Figure 1 is a schemst!s circuit diagram of the 
total acding machine of the system; 

Figure 2 ls a schematic circvtt diagrem of the 
ere and ticket machines; 

Pi zure 3 is a schorestte clecewlt diagram of two 
indir! iiusl runner adding machines: ‘ 

Pr: m4isaschemste clicwt diagram of the 
control meens for the gre'xp of In dividual runner 
adding machines; 

¥.cure 5 !s a schematic clreult diagram of the 
comt! 3 machines and control 
aprarstus asseclated tirerevith; and 

Figure 6 {s.a view shcwing how vhe figures are 
to pe assem mated. 

A tetalizer may be defined as a device arranged 
to count and edd secara'ely operations of each 
«ind performed by several cevices of a group, 
and to simultaneously count and acd the total 
nurater of operations of al] kinds performed by 
the devices of the grouzs, and to display such 
sums on stultable Indicators. Thus when used 
in connection with a group of ticket issuing ma- 
chines which are capabdie of Issuing a number of 


otion tictet ts: 


(CL 235—32) 


kinds of tickets, the totalizer through Individual 

adcicg machines counts and displays the number 

of ticxet3 cf cach Kind Issued by ail of the tickct 

machicss In the group and also through a total 

§ adding machine counts and displays the total 

poenagce ned of tickets of all kinds tssued by all of 
the ticket machines of the group. 

In the totalizer systems of the prior art of 

which TA aware, so much equipment has been 

lu empiored that the expense of manufacturing, ine 

stalling, operating and maintaining the equip- 

ment his been so high as te be prohibitive ina 

large tumter of instances. This fact has been 

recogzit2d heretofore ee as o result totalizer 

13 systexs of various size ave been devised to 

meet ths various pariione encountered. One 

of thes# systems, known as the senior totalizer 


system and capable of bercilng several hundred 
ticket hines, Is employed in Installations 


20 where the volume of business done JustiNes that 
many ticket soeceanae. A somewhat smaller sys- 
tem, known as the intermeJiate totalizer, ts em- 
plored !n smaller installations and a still smaller 

system, snown a3 the jurior totalizer and ca- 
2$ pable cf handllag only a small portion cf the 
nurnier of t!cket machines that the sentfor total- 
izer is bebey of handling, ts extensively used. 
1t inventioa } for its principal obe 
on of a ctl] smaller totalizer sys- 


20 tem so the service rendered b7 the System 
will be Di2 la TAang cases where costs have 
here 2en pronibitive. 


ed in connection with the Issuance of 
2 track, totalivers 
tofore been teo expansive for small 
tracts scch a9 are to be fou nd at county fairs 
and the Uke. The present szstem Is designed to 
render ‘he service available to “such tracks. 
rior art systems, ticets Issued by the 
40 ticket es have heen registered In a total 
adding machine which registers c!l of the tickets 
isse@d (2 a particular pool, regard!ces of the run- 
ner tws2n which the ticket ts {csucd, 
vidua] ~cnaer adding machines nare 


ead tai. 


heen em- 


45 plored *o register the tickets issued on the indi- 
vidual} rimners. The sums accu:inwated by the 


indi 


.al and total adding machines have been 
disp i at various points through display pan- 
els, se displays being charsed at frequent in- 

50 tervals so that the total amcunt in a pool and 
the atmiccnt upon each Individual runner !{s at 
all times visible. In addition, the display panels 
have b= provided with odds indicators giving 
the procavle odds on a particular runner in the 

63 win ‘pool. 
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In a system embodying the teachings of the 
present invention, the teta] number of tickets 
issued in 3 particular pool is registered in a total 
adding machine, as before, and the total number 
of tickets issued upon each Individual runner is 
registered in an individual runner acding ma- 
chine in that pool. No display boards are em- 
ployed to Indicate these totals but rather the 
totals are indicated only upon the registers. If 
desired, odds boards may be employed and the 
probable odds indicated as before. 

In the preferred embodiment of the invention, 
the total number of tickets ‘ssued Is counted and 
Indicated by inechanical counters of the so-called 
“Weeder” type, these counters belng operated 
electro-magnetically. Preferably, the counters 
are arranged to indicate the total number of $2.00 
tickets that have beén Issued. Since at the 
smaller tracks $100 tickets are frequently issued, 


provision is made to store such issuance in the * 


adding machine and to operate the mechanical 
counter once each time the odd dollar ticket sales 
total $2.00. Each time a $5.00 ticket Is Issued, 
the mechanical counter !s cperated twice and the 
remaining odd dollar is stored in the control 
equipment to be later combined with another odd 
doliar sum to operate the counter. 

Peferring now to the drawings, In Figure 1 the 
total adding machine {!s shown to comprise a 
counter, ccentrol relays { to 9 inclusive and odd 
dollar storing relays Of and O2, with a bet ac- 
cepting relay 10 arranged to control the operation 
of the machine. Of these instrumentalities, re- 
lass § to 9 inclusive, the contacts controlled 
thereby and the circuits extending through said 
contacts are the control unit of the tctul adding 
machine. Connected to the total adding machine 
ts a collector, for convenience shown as a me- 
chanical stepping switch having wipers which 
pass over a bank of contacts, usually twenty-five 
contacts being accessidle to each wiper. Con- 
nected to the bank contacts over which one of 
the wipers passes cre a plurality of ticket ma- 
chines grouped according to the value of tickets 
to be tesued thereby. Thus, for example, ticket 
machine TMI 1s assumed to Le one of a group of 
ticket machines adapted to print and Issue a 
group of 21.00 tickets, T2172 {so ticket machine 
for issuing $2.00 tlexets, THIS Is a tiexet macuine 
ing 35.00 tickets 2nd TI110 fs a ticket 
@ for Issuing $10.99 tickets. The particu. 
tar type of ticket mectines {ts not of the essence 
of the present invention a3 there are a number 
of devices of this kind avalavle upea the open 
marxet which may be used. Thus, for example, 
the ticket iachines sic and ceseribed tn the 
Black patents, Mos. 1,005,923 and 1,365,627, have 
been found to be satisfactory and reference is 
here mace to these patents for the details of con- 
struction and uperation of the machine. 

In Figure 2, ticket machine TMI has been dia- 

rammatically chown, there parts of the machine 
directly involved im the present invention being 
shown in sufficient detail to enable a clear under- 
standing of the fuvention. 32 & suScient te note 
here that each ticket machine has a ey for each 
runner, and that usuaily the machines are pro- 
vid-4 with twelve keys. Upon being depressed, 
che key is mechanically locked in operated peosi- 
tion and is released only when the function of 
»rinting and tssuing the ticket has been com- 


leted. Each machine is provided with a control 
relay such as relay 22 of TMI ‘vhich Is directly 
‘avolved in the operation of the present inven- 


10 


co] 


co 


65 


tion. Ticket macnine TMI is shown with suffi- 
cient parts indicated to sxeletonize ‘ts operation, 
hovvever, to avold unnecessary compiication of 
the drawings, T7{2, TMS and Tu1i0 nave been 
shown only by snowing the main circuit and start 
circuits and one key but it will be understood 
that these achines a. 2 equipped witha plurulity 
of ‘:eys and other instrumentalities as set out in 
the above Black patents. 

Figure 3, above the dotted line, shows the re- 
lays anti counter comprising an individual add- 
ing machine for the first runner and below the 
liné a similar set of equipment’. for the last run- 
ner. It will be understood that in an installation 
there will be a number of Individual adding ma- 
chines corresponding to the number of keys on 
the ticket machines. If desired, each of these 
'ndividual adding machines may be a complete 
unit such as the total adding machine shown in 
Figure 1, however, for the sake of simplicity, I 
prefer to separate from the individual adding 
machines as much as possible of the control 
equipment and to make such equipment common 
to all of the machines of the group which com- 
mon equipment ts shown In Figure 4 of the draw- 
ings. This can be safely done since the individual 
adding machines are operated one at a time, 
during which operation a particular machine has 
exclusive use of the common apparatus. 

Associated with each individual adding ma- 
chine Is a scratch key, such as the keys 33! and 
332, these keys being sperated to open the cir- 
cuit to the bet accepting relays, such as 31 and 
36, when the particular Individual runner cor- 
responding to the adding machine !s scratched 
Yor conventence, keys 33! and 332 are designated 
ns scratch keys. A reset key 392 ts also provided 
and is acapted to be operated prior to preparing 
the system for use 50 as to insure that all relays 
in the individual adding machines will be in 
normal position. 

Associated with the devices shown In the draw- 
ings are the usual supervisucy Alecn devices. 
However, since these devices form no essential 
part of the present invention, they have been 
omitted to avoid unnecessary complication of the 
drawings. 

As shown tn the drawings, the system employs 
the fundamental operating principles of the co- 
pending Levy application, Sericl No. 100,464, 
filed September 12, 1935, now Patent 2,182,875, 
isenred Tecember 12, 1939, in that the collector 
ts Interposed between the total adding machine 
and ticket machines with its ‘viper connected to 
the bet accepting relay of the total adding ma- 
chine. The {ndividual runner keys of the ticket 
machines are multipled together and a circuit 
extended therethrough to the bet accepting re- 
lay of the individual adding machines. A funda- 
mental operating cireult ts extended through the 
bet accepting relay of the total odding machine 
ard control relay of the ticket machine and the 
bet accepting relay of the individual adding ma- 
chines in series, the adding machine relays op- 
ernting at once over this circuit and the ticket 
machine relay remaining Inactive unt‘la check- 
ing circuit has been established. Woile this 
preferred fers. is shown, the teachinss of the 
instant invention may De used in con 


ction with 


other fundamental operating circuits, if desired 

In the operation of the system, after the sale 
of tickets has been completed, the counters of 
the individual adding machines are read to as- 
certain the total number of $2.00 ticxets sold 
on that particular runner. To ascertain the $1.90 
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value of the tickets sold, the reading is multi- 
pied by two. If the $1.00 lamp its lighted to in- 
dicate an odd dollar sale stored in the equipment, 
$1.00 is added tothissum. The total adding ma- 
chine register is read in the same manner. 
Preferably, the counters are all restored to cero 
pr.cr to the recond’ .oning of the system for the 
registering of further ticket sales. 

Referring now to the drawings in more detail, 
a cetaliled description of the operation of the sys- 
tem will be given 

The totalizer is made ready for betting by 
closing key 20! to connect the total adding ma- 
chine bet accepting relay #0 to the collector, by 
cicsing key 205 to place starting ground upon 
the ticket machines, and by closing scratch keys 
such as 33L_and 332 for each runner In the race 
to place the runner adding machine individual 
to the runner In condition to register bets on 
that runner. Other main control keys are oper- 
ated to condition the supervisory equipment, but 
since this supervisory equipment forms no part 
ef the present invention, it has been omitted from 
the drawings to avoid unnecessary complications 
thereof. 

Assume that the first bet that the system Is 
called upon to handle ts placed on ticket ma- 
chine TMI and that it is placed upen runner 
number #. Since the ticket machine TM1/ is the 
first ticket machine in the $1.00 group, the 
armectunt bet {s assumed to be $1.00 and the opera- 
tion is as follows: 


- Frrst $1.00 Bet 


The ticket seller depresses key 210 In the ticket 
machine TM! to prepare the machine. for the 
issuance of a ticket upon runner number f. Re- 
sponsive to this operation, a starting circuit is 

closed rs follows: 

From ground through closed springs 295 of 
the start key, start conductor 262, key spring 
21t and its make contact, threugh the ticket 
tachine start multiple 260, through spring 209 
ard its break contact, start conductor 252, 
through spring {52 and its break contact, con- 
Cuctor 253, through the break contact of and 
spring 223 on the collector motor magnet 21, 

3h the winding of that magnet to battery. 
tor magnet 2! operates over this circuit pre- 
story to advancing the wipers 252, 203 and 
24 one step, breaks its own circuit by opening 
Sprit ings 223 and advances the wipers upon restor- 
ing to normal Magnet 2t operates in a buzzer- 
Uke fashion to advance the wipers step by step 
until they are In the position in which tucy are 
shown in Figure 2. 

A circuit may now be traced from ground 
througn relay 10, key springs 291, wiper 292 and 
it3 bank contact to which conductor 230 ts con- 
rected, conductor 259, through break contact of 
and spring 2°5 of the ticket machine contro re- 
lay 22, conductor 25%, through ticket machine 
key spring 212 and its make contact, conductor 
251, through key 241, through the ‘wind! ng ef 
runner bet accepting relay 3{ to battery. Relays 
19 and 31! are high speed, high sensitivity relays 
and operate over this circuit. Relay 22 fs a low 
z*’ sitivity marginal relay and will not operate 
in series with relays 10 and 31. The operation of 

nan 12 opens springs 152 thereby to break the 

rt circuit to stor the collector and thereby 
circuit intact, 


maintain the forego.ng c 


Storing the bet in the runner adding machine 


The operation of relay 31 closes a circuit from 


ground through spring 33! and its make contact, 
through the runner as relay 72 to battery, op- 
erating relay 32. Relay 32 carries a group of 
— which insofar as she operation of the cir- 
nits ls concerned eaild be cerried by reiay 3l, 
however, this relay vrold be overloaded and con- 
cequently would operate slower if it carried this 
spring load and, therefore, I prefer to use the 
slave relay 32. 

Collector wipers 283 and £04 are aligned with 
wiper 202 and are now engaging one of a series 
of multiple contacts corresponding to the 31.00 
ticket machines, and upon the oreration of relay 
{0 a circuit is closed from ground, through spring 
153 and its make contact, conductor 254, wiper 
293 and its bank contact, conductor 268, through 
the winding of the $1.C0 selective control relay 41 
in the runner adding machine control unit, Fig- 
ure 4, to battery. Relay 4! energizzs over this 
circult and at springs 423 closes a bet registering 
circuit as follows: 

From ground throush spring 423 and its make 
contact, conductor 3517, spring 305 and its make 
contact, conductor 381, through make before 
breax spring 363 and its break contact, through 
the upper winding of differential relay 33 to bat- 
tery, with a branch circuit extending through the 
upper winding cf differential relay 34 te battery, 

with a second branch circuit extending through 
spring 30$ and {ts break contact through the 
lower winding of relay 24 to battery. Differential 
relay 33 operates over this circuit since it is ener- 
gized only through [ts upper winding but relay 
34 remains in normal position since both its up- 
rer and lower windings are energized. 

Relay 33 locks its2!f in operated position from 
ground through reset key 302, through the make 
contact of springs 323, through the upper wind- 
ing of relay 33 to battery. The operation of 
make before break spring 303 transfers the cir- 
cuit through the upper sirding of relay 24 from 
conductor 351 to prounded reset conductor 350, 
without particuls.:; cZect at the moment. A cir- 
cuit inay now be traced from ground through 
spring 3093 and its Sreak contact, through spring 
263 and its make conzact, conductcr 352,-through 
spr ng 307 and its inake contact, conductor 358, 

oe the winding of relay 44 of the runner 

dding machine common control unit, to battery. 

Relay 45 opesates over this circuit. 

A circuit may tow be traced from ground 
through spring 473 and its make contact, con- 
ductor 455, spring 473 end its make contect, to 
the one dollar het acknowledging conducive 138 
leading to the total suding machine. However, 
at the moment this ciremit ls dcemed to be INcom- 
plete. 


Storing tigi bet in total adding machine 


In the total -dding machine the operation of 
tel ay 10 also 1 Ay @, circuit from ground through 
spring {€4 and its :naze contact, conductor 256, 
wiper 204 and its Dank contact to which von- 
ductor ‘34 is conrected, through the wind!ng of 
the total adding machine $1.00 selective control 
relay 3 to battery. Relay 3 operates over this 
circuit. A circuit may now be traced from 
ground through spring 139 of relay § and its 

“xe contact, conductor 193, throu * break con- 
tact of and maxe before break spring (02, 
through the upper winding of differential relay 
O} to battery, with a branch «xtend'ng through 
the upper winding of differential relay O2 to bat- 
tery, and a second branch extending through 
conductor 134, spring 107 and its break contact. 
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through the lower winding of relay O2 to battery. 
Relay Ol operates over this circuit since it ts 
energized only through its upper winding but re- 
lay O2 dees net cnerate since it Is energized 
through both its windings. Relay Oj upon oper- 
ating locks itself to ground tiirough reset key (55, 
through make contact of and spring 192, through 
the upper winding of relay O! to battery. Oper- 
ation of relay Of transfers the circuit through 
the upper winding of relay O02 from ground on 
conductor {§3 to ground on reset key 155, with- 
out particular efot at the moment. 


Acknowledging the $1.00 det 


The operation of relay O! having been thus 
completed, and relay 33 having b2en previously 
operated as explained above, the grounded ac- 
knowledging circuit previously traced to conduc- 
tor {38 is extended through conductor 139, 
Figure 1, through spring !5€ and its make con- 
tact, spring 157 and its break contact, acknowl- 
edging conductor 114, through resistance 158, to 
the previously traced circuit through relays 10, 
22 and 31. Resistance 153 is thereby connected 
in parallel with retay 19, and the current flowing 
. through the relay 22 is increased sufficiently to 
cause that relay to cperate. 

The operation of relay 22 closes spring 201, 
thereby to extend a circuit from battery through 
the lower winding cf relay 22 to the grounded 
ticket machine start conductor 260 to lock relay 
22 in its energized position. Relay 22 at spring 
293 also closes a circuit for the motor of the 
ticset machine to cperate that machine to print 
and issue a ticket and at the end of that opera- 
tion to umiock key 213 to permit it to restore to 
normal, 

The operation of relay 22 also opens springs 
209 to open a roint in the start circuit of the col- 
lector motor magnet 21 which operation-is with- 
out effect at the moment since that circuit is 
held open by spring 152 of relay 10. 

The operation of relay 22 also opens springs 
208 thereby to break the circult through relay 10, 
the upper winding of relay 22 and relay 3!, and 
relays (3 and 3! restore to normal. 


Clearing the runner adding machine 


In the runner edding machine, restoration of 
relay 3! restores re‘ay7 52, thereby opening springs 
395 to remove ground from the circuit extending 
from cond: :tor 33! through spring 366 and its 
break contact, through the lower winding of relay 
34, whereupon rei2zy 33 operates over the pre- 
viously traced circuit through {ts upper winding. 
Operation of relay 34 closes a circuit from ground 
threugh spring 324 and its make contact, con- 
ductor 3£6, through the $1.00 lamp to battery, 
lighting that lamp to indicate that there ts a 
$1.00 bet stored on runner number /. At springs 
393, relay 24 cpens the previously treced circuit 
through relay 4%, th's circuit having also been 
opened at sprinzs 737, to permit relay 44 to re- 
stcre. T[estoration of relay 44 removes cround 
from $1.00 bet acknowledging conductor (35. 

Thus it will be seen that the first $1.00 sale 
placed in the runner edding machines operates 
relay 33 and then relay 34 to store the sale, which 
{s indicated by lighting the $1.00 lamp. Relays 33 
and 34 may be termed vither storing relays or 
accumulating relays, as desired. These relays 
store odd dollar sales, accumulating the same 
until the value that is registered on the counter 
is reached. If i... the close of a sales period the 
sum in the adding machine is of an odd dollar 
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value, the only indication of the odd Zollar is in 
the operation of relay 34 and the Ls==u37g of ite 
$1.00 lamp. 


Clearing the total adding mcc*me 


Restoration of tctal adding mache bet ac- 
cepting relay [0, at springs 154 opers che pre- 
viously traced circuit for relay 6, per=i:cing that 
relay to restore. Restoration of re: z § opens 
springs 133 to remove ground from 7h >reviously 


and spring 197 an ‘d its break contact t° the lower 
winding of relay 02, whereupon relay O2 operates 
over the previously traced circult from reset key 
155 through its upper winding. A ccc xit may 
now be traced from ground througs spring 103 
and its maxe cortact through the $1‘) iamp of 
the total adding machinery to batterr, that lamp 
burning to indicate that a $1.00 tet kas been 
storing in the total adding machine. 

Restoration of relay 10 at sprincs {33 opens 
the previously traced circuit for relay 41 of the 
runner adding machine control, perm :ting that 
relay to restore and thereby return <=e control 
to its normal position. Restoration <7 relay 16 
recloses springs {52 to prepare the sczrt circuit 
for the next cperation of the equir;=:nt. This 
completes the registering of a $1.3 Set upon 
runner number { fn the runner adéi-z machine 
and in ths total adding machine ard the equip- 
ment fs ell In ncermal position In. re: iiness for 
placing the next tet. Relays Of 2-2 O2 )ike 
relays 33 and 24 may he called ei:her storing 
relays or accumulating relays, as desired. Their 
function !s Identical with the func=irn cf relays 
33 and 34 In that relays O! and O2 ar operated 
to store an odd collar sale tn the t:*21 adding 
machine and to control the $1.09 :: 
burns to indicate that there is an o¢2 <cllarsum 
stored in the total adding machine. 


Second $1.09 Bet on RunNER Newer 1 


Assume that the second bet placed [= the sys- 


tem is also placed upon runner n- { and 
that it 1s a $1.60 cet. Under these ecxditions, 
the collector wipers will be located i= the posi- 
tion In which they are shown and as sccn as the 
runner number { key 210 In the tics 
{s closed, relags {3 and 3! will te 
Relay 32 will energize with relay 34 < 
in the runner edding machine con 
& tn the total adding machine wil 
over the previou traced circuits 
viously traced cir: 


The pre- 
it extending grouci over con- 
Cuctor 357 throzzh spring °95 and its make con. 
tact will again be closed and will extex. a over con. 


ductor 351, throush spring 383 ari :ts make 
contact, through the lower winding of 2 =srentlal 
relay 23 to battery. Since relay 33 hit 
in its operated pesition over a circ: 
through its upper winding, and both w:= 2: 
now energized, and the Telay will restz>= to nor- 
meal. Restoration of relay 33 trans? 
cuit through the upper winding of : 
ground at reset xey 392 to conductor i 
effect at the moment since there ‘ts 3: 
conductor 351, relay 34 remains op=rz 
runner No. { !ndicator lamp remains 
A circult may now be traced fr-> 


through spring 422 of the selective oct Tol relay 
41 and {ts make contact, conductcr 223, shrough 
spring 316 and its make contact, cor.icccor 355, 
spring 314 and its break contact, SPTTE 315 and 
its make contact, through the winc_rg :2 motor 
Motor magnet 33 .perates 


magnet 35 to battery. 
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and through its armature 3/0 advances the conn- 
ter one step. 

An acknowledging circuit may now be traced 
from ground through spring 312 of the motor 
magzuet 33 and its make contact, conductor 333, 
spring Jf! and its make contact, conductor 355, 
Spring 425 of control relay 4! and its make con- 


tact, to the $1.00 bet acknowledging conductor 
185. 


Registering the second $1.00 bet in the total 
adding machine 


In the total adding machine, the energization 
of relay 6 as abov. explained again closes the 
circuit extended through conductors 183 and 164, 
through spring 107, and its make contact, through 
the lower winding of relay O! to battery, and 
since relay Ol {s maintained operated through 
a circuit through {ts upper winding, both wind- 
ings will be energized and the relay will restore 
tonormal. Restoration of relay O! transfers the 
cireult through the upper winding of relay O2 
from ground through reset key 155 to conductor 
{ | but relay O2 remains in operated position 
since, at the moment, there ls a ground on con- 
ductor 163. A circiut may now be traced from 
ground, through spring I16 and its make contact, 
through spring !17 and its break contact, through 
spring {18 and its make contact, conductor 1$§2, 
through the winding of motor magnet I! to bat- 
tery. Magnet If operates over this circuit and 
operates the counter one step. 

The registration of the second 31.00 bet in the 
runner adding machine and in the total adding 
machine having now been completed, the ground 
upon the acknowledging conductor 135 Is ex- 
tended through spring 145 and its make contact, 
conductor (63, through spring 10! of motor mag- 
net If and Its make contact, conductor (61, 
through spring 123 of relay 6 and its make con- 
tact, acknowledging conductor 114, through re- 
sistance (53 to the previously traced circuit, 
through relays §0, 22 and 31, whereupon relay 
22 operates as previously described to Initiate the 
operation of the ticket machine ana to break che 
above circuit at springs 205 to permit relays 10 
and 31 to restore. 


Clearing the runner adding machine 


Restoration of relay 31 restores relay 32, where- © 


upon springs 393 are opened and ground !s se- 
moved from the previously traced locking circuit 
through the upper winding of relay 34 to permit 
that relay to restore, 

Restoration of relays 32 and 34 breaks the 
previously traced circuit through motor magnet 
33 to permit that magnet to restore to normal, 
thereby to complete the operation of the runner 
adding machine under the conditions assumed. 


Clearing the total adding mcchine 


Restoration of total adding machine relay !0 
at cprings 153 opens the circult of runner add- 
ing machine control relay 41 to perinit that relay 
and the control unit to restore to normal At 
springs 134 relay |) opens the previnusly traced 
circuit for relay 6, permitting that relay to re- 
store and at springs 139 remove ground from 
the circuit through the upper winding of relay 
©2, thereby to permit that relay to restore. Res- 
toration of relay $8 and O2 at cprings 116 and 
113 break the circuit through the winding of 
motor magnet 1! of the register to restore that 
unit to normal, thereby to complete the operation 


of the total adding machine under the conditions 
assumed. Restoration of relay 10 also closes 
springs 162 to prepare the collector start circuit 
for the next operation. 


PLactnc a $2.00 Bet 


Assume now that a bet is placed through ticket 
machine TM2, Figure 2, and tnat this ticket 
machine is one of the group of ticket machines 
that issues $2.00 tickets. Assume further that 
the bet Is also placed upon runner number f, 
Under these conditions, the ticket seller will de- 
press the tlcket machine key 219, thereby to close 
the starting circuit from grounded start conduc- 
tor 252 and through spring 220 and its make 
contact, ticket machine start multiple 2¢5, spring 
218 and its break contact, start conductor 252 
over the previously traced circult to mctor mag- 
net 21 of the collector, causing the collector to 
operate step by step until wiper 202 is moved 
into engageinent with the bank contact to which 
conductor 25! is connected, at which time the 
betting circuit 1s closed from ground through 
relay 10 and wiper 202, conductor 251, through 
spring 21% and its break contact, through the 
upper winding of relay 23, conductor 2§!, key 
spring 219 and its make contact, conductor 283, 
multiple conductor 264 to conductor 2517, through 
scratch key 331, through the winding of relay 31 
to battery. Relays 10 and 31 operate over this 
circuit as before, and relay 32 operates under the 
control of relay 31. 


Registering the bet in the runner adding 
‘machine 


At the time that wiper 202 engages the contact 
to which conductor 251 is connected, wiper 203 will 
be in engagement with a contact of the group 
to which conductor 259 is connected. The oper- 
ation of relay 19 breaks the starting circuit at 
spring 152 to maintain the wipers fixed in this 
position and a circuit may now be traced from 
ground through spring 153 and its make contact, 
conductor 204, wiper 253 and its bank contact, 
conductor 269 through the winding of runner 
adding machire selective control relay 42 to 
battery, relay 42 oderating over this circuit. A 
circuit may now be traced from ground through 


“spring 442 on the relay $2 and its make contact, 


conductor 361, spring $13 and its make contact, 
conductor 354, through the winding of motor 
Magnet 33 to battery, niagnet 35 operating over 
this circuit to operate the counter one step, 
thereby to register the placing of the $2.00 bet. 
The operation of motor m gnet 35 closes a point 
in the acknowledging circuit by extending a cir- 
cuit from ground, through spring 312 and its’ 
make contact, conductor 333, spring 311 and its 
Make contact, conductor 359, spring 425 and its 
break contact, conductor 4154, spring 427 and its 
make contact, to $2.00 acknowledging conductor 
136. 


Registering the bet in the total adding machine 


The operation of relay 19 also closes a circuit 
from ground through spring {$4 and its make 
contact, conductor 255, wiper 29$ and its bank 
contact to which ccnductor 132 fs connected, 


- conductor 132 through the winding of total add- 


ing machine selective control relay 7 to battery, 
cperating this relay, 

The cperation of relay 1, at spring 128 closes 
a circuit from ground, through the make contact 
of that spring, through conductor 132, through 
the winding of motor magnet If of the total add- 
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ing machine counter, this magnet operating to 
operate ‘the counter and thereby register the 
$2.00 bet. The checking circuit ground pre- 
riously placed on conductor 136 now extends 
over a circuit through spring 146 of relay 7 and 
its make contact, conductor 168, through spring 
108 of magnet !1 and its make contact, con- 
ductor 161, spring 129 and its break contact, 
through spring 133 and its make contact, through 
conductor 114, through resistance 158 to the 
previously traced circuit througn relays 10, 23, 
and 31, whereupon relay 23 operates to operate 
the ticket machine to print and issue a ticket, 
ps before. Relay 23 opens the circuit through 
relays 10 and 31, whereupon relay {9 fails back 
and opens springs 153 and 154 to cpen the pre- 
viously traced-circuits through relays 42 and 1, 
and relay 3! falls back to restore relay 32. The 
previously traced circuit through the motor mag- 
net 25 is broken by the restoration of relays 42 
and 32 whereupon that magnet restores and the 
springs 312 open the acknowledging circuit to 
restore the rumner adding machine to normal 
and thereby complete the registering of the $2.00 
bet therein. 

{testoration of relay 7 breaks the previously 
traced circuit through the motor magnet If, 
thereby to restore that magnet to normal to 
complete the registration of the bet in the total 
adding machine, and at springs 101, magnet !1 
breaks a point in the acknowledging circuit, that 
circuit likewise being opened by the restoration 
of springs 146 of the relay 1. The $2.00 bet hav- 
ing thus been registered in the total adding 
machine and in the individual runner adding 
maciine and the cquipment restored to normal, 
the system is then ready for the accepting of 
another bet. 


Pracryc a $5.00 Bet 


As has been previously pointed out, the reg- 
ister mechanizm of the runner adding machine 
and the register mechanism of the total adding 
machine are each operated once for each $2.00 
bet receivet. When a $5.00 bet is placed, these 
registers must, therefore, be operated twice and 
In addition $1.00 of the $5.00 must be stored in 
the $1.09 bet storing mechanism. This sives 
rise to two operating conditions, the one occur- 
ring when a $5.00 bet is received at a time when 
there is no $1.59 bet stored in the mechanism 
and the other condition arising when a $5.00 
bet is received 2t a time when there {!s a $1.00 
vet stoved in the register mechanism. 

First we shall consider the former condition, 
that fs, a $5.00 bet recelved where there are no 
$1.00 bets stored. 

Ticket machine TM5 is one of a group of 
ticket machines issuing $5.00 tickets and for 
convenience we will assume that the $5.00 bet 
is placed on runner number one. Ticket machine 
key 224 fs operated to select runner number one 
and start groucd conductor 252 fs extended 
through spring 225 and its make contact, thence 
through spring 223 and its break contact to start 
conductor 232, whereupon the motor magnet 21 
of the collector operates to advance the ‘wipers 
uatil wiper 202 engages the contact with which 
conductor 2172 {s connected. The bet accepting 
circult is then extended from ground through 
relay 10 and wiper 202 as before and conductor 
212, spring 232 and its break contact, through 
the upper winding of relay 24, spring 224 and its 
make contact, multiple conductor 264, conductor 
251, through the winding of relay 31 to battery. 
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Relays 10, 31 and 32 operate over this circuit as 
before. 


Registering the det in the runner adding machine 


The operation of relay 19 at springs !33 closes a 
circwt from ground through conductor 254 and 
collector wiper 203 now engaged with a contact 
to which conductor.279 is connected, the circuit 
extending over that conductor through the wind- 
ing of $5.00 selective control relay 43 in the 
runner adding machine control unit to battery. 
This. relay operates over tius circuit and the 
springs 424 closes a circuit from ground through 
the make contact of that spring to conductor 357 
thence through make contacts 7295 of relay 32, 
that relay having been operated as before, to re- 
lays 33 and 34 to energize relay 34 through both 
its windings and to energize relay 33 through its 
upper winding only, whereupon relay 33 operates. 
Operation of relay 33 transfers the previously 
traced circuits through the upper windings of 
relays 33 and 23 from grounded conductor 358 
to reset conductor 350 without effect at the mo- 
ment since this latter conductor is also grounded. 
A circuit {s now extended from ground tiirough 
spring 309 and its break contact, spring 303 and 
its make contact, conductor 352, through spring 
307 and its make contact, conductor 358, through 
the winding of relay 44 to battery. Relay 44 op- 
erates over this circuit, without effect at the mo- 
ment. Relays 45, 41, 43, 49 and 50 of the common 


and count impulses delivered to the motor mag- 
nets, such as 35 or 49 of the counters in the In- 
dividual adding machines. The number of pulses 
so generated and delivered cepends upon which 
one of the selective control relays 41-45 inclusive 
is operated to in:tiate the operation of relays 
4$-59, inclusive, as will hereinafter appear. Re- 
lays 46-53, which may be cailed Iinpulsing or con- 
trol relays, In registering a $5.00 bet, functicn to 
operate the motor magnet of the counter twice. 

The operation of relay 43 also closes a circuit 
from ground through spring 413 and its make 
contact, conductor 431, through spring 411 and 
its break contact, spring 419 end its break contact, 
conductor 130, spring 420 and its break contact, 
conductor 331, spring 313 and its make contact, 
conductor 354, through the winding of motor 
magnet 35 to battery, operating the motor mage 
net to thereby crperate the counter one step. 

The oyeration of motor magnet 335 closes a 
circuit from ground throush spring 312 and its 
make contact, conductor 353, spring Jl! and Its 
make contact, conductor $33, spring 323 and its 
breax contact, conductor “$4, spring 427 and its 
break contact, conductor 45), thence through par- 
allel paths, the one extending through spring 406 
and its break contact, through the lower winding 
of differential relay 43 to battery and the other 
extending through :nain spring £05 and its break 
contact, thence through parallel piihs the one 
through the uprer winding of differcntial relay 
41 to battery and the other throusth the unper 
winding of differential relay 43 to battery. Relay 
41 operates over this circuit but re'ay 43 does not 
since it is energized through beth of its windings. 

Relay 43 also closes a circuit from grovnd 
through spring 433 and its make contact, con- 
ductor 4517, thence through parallel paths 
through springs 435 and 436 and their respective 
break contacts, conductor 458, through the maxe 
contact of make before break spring 405, through 
the previously traced circuits through the upper 
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winding of relays 47 and 48. Relay 47 is thus 
locked in energized position to the ground on 
concuctor 456 and the upper winding of relay 38 
is energized over a different circuit than the 
lower winding, without effect at the moment. 
The operation of relay 417, at springs 411, cpens 
the previously traced circuit for the motor mag- 
net 35, whereupon the motor magnet de-energizes 
to advance the counter one step to register $2.00 
of the bet and to open springs 312 and thereby 
break the previously traced circuit from ground 
to conductor 459. Relay 48 being no longer ener- 
gized through its lower winding but being ener- 
gized from ground on conductor 456, through its 
upper winding, operates. 

The operation of relay 48, at spring 418 and Its 
make contact, closes a circult from ground 
through spring 413 and its make contact, con- 
ductor 451, conductor 463, through the make con- 
tact of and spring 413, through spring 419 and 
its break contact, conductor 459, spring 420 and 
its break contact and thence over the previously 
traced circuit through conductor 361, through the 
motor niagnet 35, whereupon the motor magnet 
again operates and re-applies ground through 
springs 312 to the conductor 4593 over the pre- 
viously traced circuit, that ground now extending 
the circuit through spring 406 and its make con- 
tact, through the lower winding of relay 47 to 
battery. Relay 47 now being energized through 
both of its wincings restores to normal. Acircuit 
may now he traced from ground through spring 
493 and its break contact, spring 403 and its make 
contact, through the winding of relay 49 to bat- 
tery, relay 49 operating over this circuit and 
locking itself through spring 401 and its make 
contact, to grounded conductor 456. 

The operation of relay 49 moves spring 419 
away from its break contact, thereby to open 
the previously traced circuit for motor magnet 35, 
causing that magnet to restore and cperate the 
counter for a second time and to open springs 312 
to remove ground from conductor 659. Relay 48 
restores when ground {is removed from conductor 
$59 without effect. The circuit through conduc- 
tor 361 is opened at springs $13 and remains open 
so that motor magnet 35 is not again operated 
and the registration of the second 32.00 part of 
the $5.00 bet !s thus completed. 

The operation of relay 49 extends an acknowl- 
edging circuit from ground through spring 441, 
and its make contact, conductor 469, spring 431 
and its make contact, relay 44 having been op- 
erated as above explained, spring 423 and its 
maxe contact to th:e $5.00 acknowledging con- 
ductor (81. 


Registering the $5.00 bet in the total cdding 
machine 


The operation of relay 19 as above explained 
extends a circuit from ground, through spring 1$4 
and its make contact, wiper 204 now enzaging 
the contact te which conductor 143 is connected, 
through winding of $5.00 selective control relay 
8, to battery, operating that relay. 

The operation of relay $ closes a circuit from 
ground, through spring 149 and {ts make contact, 
conductor !53, thence over parallel paths, the 
one extending through conductor 164, spring 197 
and its break contact through the lower winding 
of relay O2 to battery, and the other extending 
through the break contact of and the main spring 
102, thence over parallel paths, the one through 
the upper winding of relay Ol to battery, and 
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the other through the upper winding relay O02 to 
battery. 

Relay Ol operates over this circuit and locks 
itself through spring 102 and its make contact 
to ground on the reset key ($8. Relay O2 being 


- energized through both of its windings, does not 
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operate at the moment. Relay Ol on operating 
transfers the circuit just traced through the up- 
per winding of relay O2 to ground at key (58, 
without effect at the moment. Relays 1 to 6 
inclusive of the total adding machine function to 
gouerate and count impulses delivered to the mo- 
tor magnet {! of the register In the total adding 
machine. The number of pulses so generated and 
delivered depends upon which one of the selec- 
tive control relays $ to 9 inclusive is operated to 
initiate the operation of relays | to 5 inclusive, as 
will presently appear. Relays ! to §, which may 
be called either impulsing or control relays in reg- 
istering a $5.00 bet In the total adding machine 
under the conditions assumed, function to op- 
erate the motor magnet twice. 

The operation of relay 8 also closes a circuit 
from ground, through spring 127 and its make 
contact, spring 119 and its break contact, spring 
{21 and its break contact, spring 122 and its break 
contact, ccnductor 162, through the winding of 
motor magnet 1! tg battery, operating the motor 
magnet Il. At spring 101, magnet JI! closes a 
circuit which may be traced from ground, through 
spring 147 of the relay 8 and Its make contact, 
conductor (60, spring 101 and its make contact, 
conductor !61, spring 123 and its break contact, 
spring 133 and its break contact, conductor ITT, 
thence over parallel paths, the one extending 
through spring 103 and its break contact through 
the lower winding of diffcrential relay 2 to bat- 
tery, and the other, through the break contact 
of and main spring 103 thence through parallel 
paths, the one throuzh the upper winding of relay 
I to battery and the other through the upper 
winding of relay 2 to battery. 

Relay ! operates over this circult but relay 2, 
being differentially wound and being energized 
through both of its windings, does not operate. 
Relay 3 also closes acircult from ground through 
spring 141 and its moke contact, conductor 118, 
thence over parallel paths through springs 143 
and {44 and thelr respective break contacts to 
conductor {7!, through make contact of and 
spring 123, through the upper windings of relays 
1 and 2 to battery, relay | being locked in oper- 
ated position over this circuit. The circuit 
through the upper winding of relay 2 is thus 
transferred from ground on conductor 1317 to 
ground on conductor !171, without effect at the 
moment, 

The operation of relay ! opens spring I$ 
from its break contact, thereby to break the 
previously traced circuit through conductor 162 
to the motor magnet If, whereupon that magnet 
restores to advance the counter one step and to 
removed ground from conductor 117 by opening 
springs (01, 

Relay 2, being no longer energized through 
both its windings operates over its upper wind- 
ing. The circuit for motor magnet I!1 is there- 
upon closed for a second time from ground 
through spring 127 and its make contact, con- 
ductor 168, spring [28 and its make contact, 
conductor 16% and thence over the previously 
traced circuit to the magnet which is again 
operated and again closes spring 101 to re-apply 
ground to conductor 417. This grounded cir- 
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cult {s now extended through spring 109 and its 
make con’act, through the lower winding of relay 
{ to energize that winding, and since the upper 
winding !s already energized, relay ! restores it 
to norma! position. 

A circwt may now be traced from ground, 
through spring {12 of relay i and its break con- 
tact, spring 113 and its make contact, through 
the winding of relay 3 to battery, relay 3 operat- 
ing over this circuit and locking Itself to 
grounded conductor IT! through springs 110. 

The operation of relay 3 at springs 12! opens 
the previously traced circuit for the magnet II, 
causing that magnet to restore and operate the 
counter for a second time and to break the pre- 
viously traced circuit to conductor 117 by open- 
ing springs /01, and relay 2 falls back. The cir- 
cult for motor magnet If is held open at springs 
{21 and the magnet !s not again operated. 

The register having been operated twice and 
the $1.00 having been registered in the relays, a 
checking circuit may now be traced from ground 
on conductor 131, through spring !3! and its 
make contact, conductor {12, spring !30 and its 
make contact, conductor 175, spring 134 and its 
make contact, conductor 114 through resistance 
153 to the previously traced circuit through re- 
lays 19, 24, and 31, to operate the relay 24. 


Restoring the runner adding machine 


The operation of relay 24 starts the ticket 
machine TMS functioning to print and issue a 
ticket and also the springs 230 break the previ- 
ously traced circuit through relays 19 and 31 to 
permit those relays to restore. Restoration of 


relays 3! and $2 in the runner adding machine f 


breaks the previously traced circuit from the 
ground on springs $24, through the lower wind- 
ing of relay 24 to operate that relay over the cir- 
cuit from ground through the reset key 302, 
through spring 393 and its make contact, through 
the upper winding of relay ¢4 to battery. Relay 
$$ upon operating at springs 394 closes a cir- 
cuit through the $1.00 lamp, causing that lamp 
to indicate that a $1.00 bet is stored in the relay 
equipment. Relay 33 which Is locked in oper- 
ated position through its upper 
ground on reset key 392, remains in operated 
position. : 

The de-energization of relay 19 cpens the pre- 
viously traced circuit for relay 43 by opening 
springs 183, thereby permitting that relay to 
restore. Restoration of relay 43 opens springs 
423 to remove ground on conductor 456, thereby 
to permit relay 43 to restore. Restoration of 
relay 43 opens springs 441 to remove ground 
from the $5.00 bet accepting conductor 131. 


Restoring the total adding machine 


Restoration of relay $9 also cpens springs 154 
to open the previowsly traced circuit for relay 3 
which restores and opens springs 4! to remove 
ground from locking conductor {71 to permit 
relay 2 to restore. Restoration of relay 3 also 
removes ground from conductor 163 thereby 
breaking the circuit through the lower winding 
of differential relay O2 to permit the relay to 
operate through its upper winding now grounded 
at spring 158. Relay O2 at springs 103 closes a 
circuit through the $1.00 lamp of the tutal add- 
ing machine, lighting that lamp to indicate the 
storing of $1.00 of the $5.00 bet in the total add- 
ing machine. 

Restoration of relay $0 cluses springs 152 to 
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operation. As soon as the ticket machine TMS 
has completed the operation of issuing the 
ticket, it also restores to normal. 


Pracmirc a Srconwp $5.00 Bet ow Runnea ONE 


Assume now that the next bet placed in the 
system is also a $5.00 bet upon runner number 1. 
Key 224 will egain be depressed and the previ- 
ously traced c:rcuit for relays 10, 24 and 3! will 
be completed 2:.d those relays will be energized 
as before. Relay 19 will operate and close the 
previously traced circuits for relay 43 in the 
runner adding machine control and relay 8 In 
the total adding machine. The previously de- 
scribed circuits for sending two pulses to the 
motor magnet 35 of the register will be closed 
as before. However, since there !s already a 
$1.00 bet stored in the relays 33 and 34 on the 
runner adding machine as indicated by the 
lighted condition of the $1.00 lamp and since 
there !s an cdd dollar In the $5.00 bet now being 
registered, and since the sum of these two $1.00 
bets equals $2.00, the register must again be 
operated as follows: 

Upon operating, relay 43 closes the previously 
traced circ'it from ground through spring 424, 
conductor 251, spring 393 and its make contact, 
conductor 351, thence through spring 305 and its 
make contact, through the lower winding of 
relay 33 to battery. Relay 33 now being ener- 
gized over bo*h of its windings restores to its 
normal positicn and at spring 203 opens a second 
point in the circuit of relay 44 so that that relay 
remains in its normal position. Relay 43 having 
been energized to termin:* the second impuise 
to the motor mignet 35 9o xermit that motor 
magnet to restore and relay $8 now being re- 
stored to its normal position at the end of the 
second pulse to the motor magnet 25 as explained 
above, a circuit may now be traced from ground, 
through spring 413 and its make contect, con- 
ductor 451, spring 417 and its break contact, 
spring 413 and {ts break contact, conductor 452, 
spring 415 of relay 44 and its break contact, 
conductor 453, spring 421 end its break contact, 
spring 420 and its break contact, thence over 
the previously traced circuit through conductor 
261, through spring 313 and its make contact, 
and thence throush the motor magnet 35 to bat- 
tery, operating the motor magnet for a third 
time. lfotcr magnet 35 closes the previously 
traced circuit from ground, through spriags 312 
to the conductor 439, this circuit now extending 
through the urper winding of relay 47 to battery 
with branches extending through the upper and 
lower winding cf relay 48 as before. Relay 417 
operates over this circuit and closes 4 circult 
from ground through spring 493 end its make 
contact, sprirg 413 and its break contact, spring 
411 and its m2z2 contact, conductor 455, threugh 
the winding cf re'ay £5 to battery, relay 59 oper- 
ating and locking itself through springs $94 t 
conductor 4£4$ which is grounded by springs 403 
and 401. Tre creration of relay $9 breaks the 
circuit through motor magnet 35 at springs 428 
to permit that motor magnet ,to fall back and 
complete the registration of the third $2.00 bet 
which as previcusly explained was composed of 
the $1.00 bet previously stored in the machine 
and the $1.00 frcm the $5.00 bet now being reg- 
istered. 

Operation of relay §0 closes a circult from 
ground, through spring 442 and its maxe contact, 
conductor 461, spring 431 and its break contact, 
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spring 423 and !ts make contact to the $5.00 
acmnowledzing conductor (37. 


Registering the second 35.00 bet in the total 
ciding mach/ne 


In the total sting machine, upon the cner- 
gization of relay 3 at the beginning of the opera- 
tion, springs 140 place a ground on conductor 
($3 thereby to energize both windings of relay 
Ol, relay O2 having been locked in energized 
position at the completion of the storing of the 
$1.00 part of the previous $5.00 bet. Relay O| 
restores to normal and relay O2 remains ener- 
giced for the moment, 

The motor magnet /! {s operated through two 
pulses in the manner explained in the previous 
$5.00 bet at the end of which relay 3 becomes 
energized to break the circuit of the maznet by 
opening springs 121 during the second of these 
two impulses and relays § and 2 are both restored 
to normal as before, Thus, at the completion 
of the second pulse to the register motor magnet 
(1, a clrcvlt may be traced from ground through 
spring (27 of relay 8 and its make contact, con- 
ductor {€5, spring 121 and its make contact, 
spring {29 and its break contact, conductor 169, 
spring 123 and its make contact, conductor 179, 
spring {23 and ‘ts break contact, spring 122 and 
{ts break contact, through conductor 162 over 
the previously traced circuit through the motor 
magnet I! to battery. The motor magnet is 
operated for a third time over this circwt and 
ground ts placed upon conductor i717 as before 
to energize both windings of relay 2 and one 
winding of relay 1, whereupon relay ! operates. 
Relay ! being operated and relay 2 being normal, 
a circuit may be traced from ground throvgh 
spring 112 and its make contact, spring 114 and 
{ts break contact, spring 113 and its mate con- 
tact, through the winding of relay 4 to battery, 
operating relay 4 which locks itself through 
spring 141 to ground at spring 105. At springs 
122, relay 4 brea‘ss the circuit of motor magnet 
{1 to permit that marnet to restore to normal 
and complete the registering of the third $2.c¢ 
bet. 

Upon completion of this operation, the ground- 
ed circuit previously traced to conductor {37 
from the runner adding machine control unit 
is extended through spring (22 and its make 
contact, conductor 173 through spring (29 and 
its break contact, conductor 175, spring 124 and 
its make contact, conductor 174, through resist- 
ance {03 to the previousiz traced circuit through 
relaza 19, 24 and 3f and relay 24 operates over 
this circuit. 

The operation of relay 24 breaks tice cirult 
of relays $3 and 31 to perrait those relays to 
restore to normal and in the rwiner adding ma- 
chine, restoration of relay 34 restores relay 32. 
Relay 33 which has been locked In operated rosl- 
tion through the break cuuiact of spring 293 
to conductor 231 $s restered to normal b7 the 
opening of this locking ciremt at springs 395, 
hereby to open the circuit through the $1.00 
lamp. 

Relay 43 which !s locked in operatec position 
to ground on conductor 45§ is restored upon: the 
de-energization of relay 43 and this relay in turn 
restores relay £3 to normal so that all of the 
counting relays in the runner adding machine 
control are bac’s to nor-hal, 

In the total adding’ machine, restoration of 
relay 10 breaks the circuit of relay 3 of the total 
adding machine cont:ol to permit relay 02 and 


the control relays |, 3 and 4 all to restore to 
normal in readiness for ths next operation. 


PLACING $10.00 Ser 


Ticket machine T?4id ts one of the group 
arranged to print and Lssue $10.00 tickets and 
assume that TM4Q9 ts operated to place a $10.00 
bet on runner number 1. This is done by clos- 
ing ticket machine key 226 whereupon spring 221 
extends start ground from conductor 262, through 
Spring 229 and its break contact, to start con- 
ductor 252 to close the previously traced circuit 
of the motor magnet for the collector, causing 
that collector to operate buzzer-like fashion so 
as to bring wiper 202 Into engagement with the 
comtact to which conductor 273 Is connected, 
The bet accepting circult is closed as before 
through relays 10 ond 31 extending this time 
through the upper winding of relay 25 of the 
ticket machine TM3 and the key 228 and its 
make contact. The operation of relay 31 oper- 
ates its slave relez7 32 as before and the operation 
of reluy 19 opens the start circult at springs 152 
and closes springs 153 and 154 as before, spring 
183 closing a circuit from ground through wiper 
223 which aow engages the contact to which con- 
ductor 274 ls connected. This circuit is extended 
through relay 4§ of the runner adding machine 
control to battery, to operate that relay. 


Registering the bet in the runner adding machine 


In order to register the $19.C9 bet, it is neces- 
sory that the register motor magnet be ener- 
gized five times, this belng accomplished as fol- 
lows: 

The operation of relay 43 closes a circuit from 
ground, through spring 414 and its make contact, 
spring $17 and its break contact, spring 413 and 
its break contact, spring 318 and its make con- 
tact, conductor 483, through spring 421 and its 
break contect, spring $29 and its break contact 
t> conductor $31 with a branch path extending 
from the break contact to spring 411, through 
the break contect of soring 413, to the break con- 
tact of spring 429. The previously traced circ- 
cult from conductor 03! throuzh the motor mag- 
net 33 ls closed to operate that mvgnet. Spring 
312 closes a circult from ground over the pre- 
viously traced circult to conductor 459, thence 
over the previcusly traced parallel paths through 
the upser winding of relay 47 and the upper and 
lover svindings cf relay 43, to cause relay 47 to 
operate, Relay 43 placed ground upon conduc. 
tor 433 by closing spring 434 éo that relay 417 
upon operating Iccks up to this conductor, and 
the circuit through the upper winding of relay 
43 {3 transferred to conductor 433 as before. 
The encrgivation of relay 47 breaks the circuit 
oi the moter magnet 23 by opening springs 41T, 
causing the motor m*gnet to restore and open 
springs 312 thereby to remove ground from con- 
ductor 469, 

Relay 43 being no lengsr energized through 
beth of tts windings operates through its upper 
winding so that at the moment both relays 47 
and 43 are in operated position. The Orst pulse 
to the motor magnet ts thus completed. 

The second pwse 13 transmitted upon the op- 
eration of relay 43 by spring 413 moving inte 
engagement with its maxe contzct, ground being 
now rlaced cn the conductor 231 from grounded 
conductor 431, through spring 413 and its mae 
contact, spring 413 and its break contact and 
Spring 429 and its break contact. The motor 
majnet ts energized for a second time and again 
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closes springs 312 to re-apply ground to conduc- 
tor 459, whereupon relay 47 becomes energized 
through its lower, as well as its upper winding, 
and restores to its normal pesition. Restoration 
of relay 47 transfers the circuit through the up- 
per winding of relay 43 back to conductor 459 
without effect at the moment since there is a 
ground on that conductor. 

A circuit may now be traced from ground 
through spring 408 and its break contact, spring 
409 and its make contact, through the winding 
of relay 49 to battery, operating that relay which 
locxs through its spring 497 and its make con- 
tact to grounded conductor 458. -elay 49 upon 
operating opens the circuit of motor magnet 35 
by moving spring 419 from its break to its make 
contact, whereupon motor magnet 35 falls back 
to complete the second pulse and to open spring 
312. This removes ground from cenductor 439 
thereby permitting relay 43 to ressére to its nor- 
mal position. 4 

The circuit of mutor magnet 33 1s closed for 
a third time from grounded conductor asi 
through spring 417 and its break contact, spring 
413 and its break contact, conductor 452, spring 
418 and its make contact, conductor 463, spring 
$2] and its break contact, spring 420 and its 
break contact to conductor 361, the motor mag- 
net operating and again clcsing spring 312 to 
re-apply ground to conductor 459 thereby to 
energize relay 47 through its upper winding and 
relay 4$ through voth of its wiadings, to cause 
relay }1tooperate. On operating relay 47 trans- 
fer the circuit through the upper winding of re- 
lay 48 to conductor 456 without effect. Relay 47 
upon operating breaks the circuit of the motor 
magnet 35 by opening springs 411, whereupon 
the motor magnet restores to end the third puls* 
and opens springs 312. Relay 47 upon operati.g 


also closes circuit from ground through spring ‘ 


403 and Its make contact, spiing 41¢ and its break 
contact, spring 441 and its make contact through 
the winding of relay 59 to battery, energizing 
relay 50 at the springs 429, opens another point 
in the circuit of motor magnet 35. Relay 59 
locxs through springs 404 to grounded eenductor 
45¢. The enercization of relay 59 also opens, 
at spring 435, a point In the e' “cult over which 
ground is placed on locking conductor 456 and 
at springs 153 closes & circult which may be 
traced from ground through spring 439 of relay 
48 through conductor 453, springs 43$ and Its 
make contact, through the winding of relay 46 
to battery, relay 46 operating over this circult 
and locking itself to conductor #53 through 
springs 431. 

Relay 4% also opens springs 436 thereby to re- 
move ground from conductor 458 to permit relay 
41 and relay 49 to restore to normal Relay 48 
already being at normal, ground Is removed from 
conductor 454 to permit relay 50 to restore to 
normal. 

The circuit of the motor magnet Is closed for 
the fourth pulse over a circult from grounded 
conductor 451, through spring 417 and its break 
contact, spring 413 and its breax contact, spring 
429 and its break contact to conductor 361, the 
magnet 35 operating to close springs 3i2 and again 
apply a ground upon conductor ¢53 to complete 
the parallel circuits through the upper winding of 
relay 47 and both windings of relay 48, thereby 
to operate relay 41 which transfers the upper 
windin; of relay 48 to grounded conductor 456 
and breaks the circuit of the motor magnet by 
opening springs 411, whereupon motor magnet 35 
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falls back to end the fourth pulse and to remove 
ground from conductor 459. 

As soo;: as ground !s5 removed from ccnductor 
433, the circuit through the lower winding of re- 
lay 48 {s broken, whereupon the relay cperates 
through its upper winding. The circuit of motor 
magnet 35 is closed for the fifth time fre:n ground 
conductcr 451 through conductor 463, spring 418 
and its make contact. spring 4!9 aid its break 
contact, conductor 459, through sprinz 420 and 
its break contact, to conductor 351, mctcr mag- 
net 35 operating and again clesing spring 312 to 
re-apply ground to conduc or 459, whereupon doth 
windings of relay 47 tecome energized and that 
relay moves to its normal position. A circult 
may now be traced from ground through spring 
498 and its break contact, spring 409 end its 
make contact, through the winding of relay 43, 
that relay operating to open the circuit of the 
motor magnet 35 by moving spring 419 from its 
break to its make contact and to lock itself 
through spring 491 to conductor 456. The pre- 
viously traced circuit over which the third Im- 
pulse to the motor magnet was transmitted Is 
now open at spring 42! on relay 5 so that no 
more pulses can be sent to the motor magnet and 
the registration of the $10.00 bet is therefore 
complete, the magnet having been operated five 
times. 


An acknowledging circuit may now be traced’ 


from ground, through spring 439 and its break 
contact, spring 449 and its make contact, con- 
ductor 483, spring 453 and !ts make contact, con- 
ductor 4§2, spring 432 and its make contact to 
the $10.C0 acknowledging conductor 188. 


Registering the $10.00 tet in the total adding 
machine 


In the total adding machine, the operation of 
relay 9 closes a circuit for the motor magnet tt 
of the register which may be traced from ground, 
through spring 123 and its make contact, spring 
419 and its break contact, spring 12! and its 
break contact, spring 122 and its break contact, 
conductor 1§2, through the winding of the magnet 
to battery. The magnet cperates on this first 
pulse to close springs /01. 

A circuit may now te traced from ground, 
through spring 149, conductor 160, spring 191 
and its make contact, conductor (61, spring 129 
and !ts break contact, spring 133 and its break 
contact, conductor 1117, thence over parallel paths 


upper and lower ‘vindings of relay 2, relay | 
operates over this circuit and the springs {19 open 
the circuit of magnet If to permit that magnet to 
fall back, thereby to complete the first pulse. 

Relay 9, at springs 14% closes a circuit from 
ground to conductor 113, the circult extending 
therefrom through ptrallel paths through springs 
113 and {44 to conductor ITl. On operating, 
relay § locks itse!f through its upper winding 
and springs 103 to conductor i?! and at the 
same time transfers the circuit for the upper 
winding of relay 2 from conductor {177 to con- 
ductor 111, without effect at the moment since 
both conductors are grounded. 


ously traced circuit from ground to spring 128 
throuzh conductor !6§, through the make con- 
tact of spring 120, through conductor 166 and 
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thence over the previously traced circwit through 
the motor magnet J! to battery to operate that 
magnet fora second time. 

Springs 191 re-apply ground to conductor I17 
thereby to energize relay | through both of its 
windings to cause that relay to restore to normal. 
The circuit through the upper wincing of relay 
2 ts transferred back to conductor {11 by springs 
108, without effect at the moment. Acircuit may 
now be traced from ground through spring 112 
and its break contact, spring 113 and its make 
contact, through the winding of relay 3 to bat- 
tery, operating relay 3 which locks through spring 
119 to grounded conductor I7T!. Relay 3 opens 
spring 121 from its break contact thereby to break 
the circuit of motor magnet 1! to cause that 
motor magnet to fall back at the end of the sec- 
Ond pulse, spring 101 removing ground from 
conductor 117. Relays | and 2 now being de- 
energized are both In normal position. 

The circuit of motor magnet I! is closed for a 
third time from ground on conductor !§§, through 
spring 12! and its make contact, conductor 166, 
spring 120 in its break contact, spring 124 and 
its make contact, conductor 1170, to spring {23 
and its break contact over the previously traced 
circult to the magnet. The magnet I! operates 
for a third time and spring (0! again places 
ground upon conductor 1117. 

The grounded circuit through conductor 117 
extends over the same parallel paths as for the 
first pulse, that is through the upper winding of 
relay | and through both windings of relay 2, op- 
crating relay {#! which transfers the circuit 
through the upper winding of relay 2 to conduc- 
tor 171, without effect at the moment. 

A circuit may be traced now from ground, 
through spriiig 112 and its make contact, spring 
114 and its break contact, spring J15 and its 
make contact, through the winding of relay 4, 
relay 4 operating over this circult and lockirg 

elf in energized position to grounded conduc- 
sr 168 through springs I1f, 

A circuit may now be traced from grourd, 
through sprinz 143 and its make contact, conduc- 
tor 119, spring 159 and its inake contact through 
the wincing of relay 5 to battery, operating the 
relay 5 which locxs through spring 13! to ground- 
ed conductor 179. 

Relays 4 end 3 now both being operated, springs 
{43 and {44 are both open so that ground is re- 
moved from conductor {1f. The circuit of the 
motor magnet inaving been broken by the opening 
of springs 122 and relay 4 energized, the magnet 
is restored to end the third pulse and the springs 
191 remove ground from conductor 117 so that 
relays !, 2, 3 and 4 are all permitted to restore 
to their normal position. 

The circuit of motor magnet II {s closed for 
the fourth time over the same circuit as for the 
first pulse, and for a fifth time over the same 
circuit as the second pulse, the magnet fs pre- 
vented from operating a sixth time since the cir- 
cuit for the third pulse to the magnet Is held open 
by springs 123 on the relay 5, and the registration 
of the $10.00 bet is, therefore completed. 

The checking circuit ground on the $10.00 ac- 
knowledging conductor 188 is now extended from 
ground through spring !31 and its break contact, 
spring 133 and its make coatact, spring 136 and its 
make contact, spring 135 and its make contact to 
conductor !74 through the resistance 158 to the 
previously traced bet accepting circuit through re- 
lays 10, 25 and 3!. The relay 25 operates over 


this circuit to initiate the operation of the ticket 7 
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machine TM5 and at springs 23! opens the cir- 
cutt for relays 10 and 3! to permit them to re- 
Store to normal and thereby restore to normal 
he runner adding machine and the total adding 
machine in the hereinbefore explained manner. 

In the foregoing description of the placing of 
@ $1.00 bet, $2.00 bet, $5.00 bet and $10.00 bet, 
and registering the same in the total adding ma- 
chine and individual runner adding machine cor- 
responding to the selected runner, n> mention 
hes been made of the pcol in which the bets 
have been placed. As Is w7>'l understcod by those 
skilled In the art, the totalizer equipment such 
as hereinbefore described is employed in tripli- 
cate, that 1s, a complete set of equipment for the 
win pool, a similar set of equipment for the place 
pool and a third set. of equipment for the show 
pool. It also frequently happens that combina- 
tion tickets are to be sold, that is, a single ticket 
is issued for three bets on a particular runner, 
one bet for that runner to win, u second bet for 
that runner to place and a third bet for that run- 
ner to show. In Figure 5, I have shown equip- 
ment for issuing and registering such combina- 
tion tickets. 

Assume now for the moment that the equip- 
ment shown in Figures 1 to 4 inclusive is in the 
Win pool and that the combination tickets are for 
& $1.00 bet In each of the win, place and show 
pools, the operation of the system will be as fol- 
lows: 

Jn the combination group, there Is Provided a 
win group control, relay §!, a place bet group 
control, relay 52, and a chow bet group control, 
telay 53, together with a master combination 
control relay 54. Ticket machines 56 and 57 are 
Tespectively the first and last ticket machines in 
the combination group, these ticket machines be- 
ing !dentical with the others insofar as the elec- 
trical circuits are concerned. Each ticket ma- 
chine 1s provided with a key for each runner, the 
key S01 of the first ticket being assumed to be the 
key for runner number 1 and key 562 the key 
for the Inst runner. Relay §3 is connected in cir- 
cult with the first minner keys such as 50! and 
593 of al] of the ticket machines in the group 
and relay 59 !s connected In circuit with the last 
Tunner key such as 402 and 694 in all of the 
ticket machines of the group. It will be under- 
stood that additional keys and relays have been 
provided but these have been omittea from the 
drawings to avoid unnecessary complication 
thereof. 


PLACING A COMBINATION Bet on RUNNER 
Numser 1 


Assume for the moment that ticket machine 58 
{s operated to place a combination bet 2n runner 
number 1. Key 501! will be depressed thereby to 
close a “ircuit from ground through spring 518 
and its make contact, spring 5/1! and its break 
contact, spring 512 and its break contact, spring 
513 and its break contact, through the winding of 
motor magnet 60 to battery, operating the motor 
Taagnet which breaks its own circuit by opening 
springs 513. Motor magnet operates in buzzer- 
like fashion to advance wiper 559 until that winor 
engages the contact to which conductor $51 {s 
connected at which time a circuit may be traced 
from ground through relay 61, wiper 5$8, cun- 
ductor &51, spring 514 of relay 62 and its break 
contact, through the upper winding of relay 62. 
through key spring 50! and its make contact. 
conductor 552, through the winding of relay 58 
to battery. Relay G1! operates over this circuit 
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and at spring 512 opens the circuit of the motor 
magnet 69 to Dring the collector to rest. Relay 
53 also opera: esoverthiscircuit. However, ticket 
machine relay 62 does not operate at the mo- 
ment. 

The operetioa of relay 52 at springs 515 closes 
a circuit from ground through the winding of 
relay 54 to battery to operate relay 54. At 
springs 516, relay 58 closes a point in the bet 
accepting c:rcuit of the win pool, that circuit 
beinz, at the moment, open elsewhere. At 
springs S17, relay $8 closes a point in the bet 
accepting relay of the place pool end at springs 
G18 a point in the bet accepting circuit of the 
show pool 7tich circuits are likewise, at the 
momen,, incomplete. 

The operation of relay 54, at springs 519, 
closes a circuit which may be traced from ground 
through tnat spring and its make contact, spring 
$20 and its treax contact, start conductor 252 
of the win pool, spring 162 and its make contact 
of the bet accepting relay 10 in the total-adding 
machine of the win pool, through spring 223 and 
the motor rzgnct 21 of the win pool collector 
to battery, cp=rating that collector step by step 
until its wiper 2752 engages the contact to which 
conductor 274 is connected. A circult may now 
be traced from ; ground through relay (0 of the 
totnl] adding mzthine, wiper 292, conductor 214, 
spring 520 “ene its make contact, through the 
upper winding of relay SI, through spring 621 
and its bre2« contact, spring 318 and its make 
contact, cend:ctor 264, conductor 267, through 
the winding of relay 31 to battery. Relays 10 
and 3! cp2rate over this circut but relay 61 
does not operate. 

At the tims that wiper 292 engages the con- 
tact to which conductor 274 Is connected, wiper 
293 will b* ‘a enzagement with the contact to 
which conductor 283 is connected and the previ- 

ously traced circuit for relay 41 of the Indi- 
vidal runcer adding mechine control will be 
closed and ¢th2t relay will operate to cause the 
storing of a $1.59 bet in the individual rminner 
adding mac? mumber 1, that registration 
belng accoz ed in the herelnucfore explained 
manner. % 2°4 will be in engagement with 
the contact to which conductor 281 ts con- 
nected to clo:e the previously traced circuit for 
relay $ of the ‘otal adding machine, operating 
that relay to «."<ct the storing of a $1.00 bet In 
the tot] adcing machine. At the completion 
of this or-« on, the here!nbefore described 
checking circu:s will be closed through resistance 
($8, wherupen relay SI will operate and through 

spring 523 and {ts make contact iock {'colf In 
operated pesiticn through its lower winuing to 
ground at spring 519. 

Sitmulcanecu:ly with the foregoing operation, 
relay $4, upon operating, at springs $23 places 
ground on 2 Circ. it extending through springs 

52% of relay 22 to the place peol start conductor 
252a, thereby ‘2 close a circuit for the collector 
of the start ml which {s exactly the same as 
that ‘ust descrited for the win pool When 
that collector h2s selected the contact to which 
conductor corrssconding to conductor 274 fs con- 
nected, the tet accepting reiey 10 of the place 
total adding michine will extend a circult to 
conductor 2742, that circuit extend!:.g through 
spring §22 and its make contact, through the 
upper winding of relay 52, through spring 525 
and its bre2k contact, spring 517 and its make 
contact, and chence to conductor 264a which 
teads to the te: accepting relay of the number 
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1 runner = che place pool, which relay cor- 
responds 12 celay 31. The $1.00 bet is there- 
upon stcre2 in the incividual runner adding 
machine ct the total adding machine of the 
place poe! ix exactly the same manner as here- 
inbefore Gen:cited, at the end of which opera- 
tion the z:imowledging circuit through resist- 
ance 158 <* the total adding machine of the 
place pool creases the current flow to oper- 
ate relay §2. which locxs itself through its lower 
winding 2-2 spring $24 and its make contact 
to ground ihrough spring $23. 

Simultso#:usly with the foreso'ng operations, 
relay 54 5: sprirgs $21 exten i: start ground 
through sc-itg 528 to start conductor 2620 
of the sticw pool, thereby to operate the col- 
lector of <=» show pcol in the hereinbefore de- 
scribed miztcrer to estadlish a circult from the 
bet accepiing relay i0 of the total adding ma- 
chine of :22 show pool and conductor 214d 
through >=: Soper winding of relay 63, spring 
§29 and :zs creak contact, spring 518 and its 
make consist to conductor 2849 leading to the 


bet accepiiczs relay of the Individual runner 
adding mr:c:re number 1 in the show pool, 
that relay corresponding also to relay 31. A 


$1.00 stor. “3 thereupon mene in the total add- 


chine of the show pool in the hereinbefore de- 
scribed maccter and at the end of the registra-- 


tion the <ccrent flowing in the circult ts in- 
creased / ar 

through ‘ts ‘cver winding and spring 528 to 
ground at :sring 521. 


A circcxii m2y now be traced from ground 
through resi:tance 539, through spring 53! of 
relay Sl, srng 532 of relay 52, spring 533 of 


relay & thelr respective make contacts 
through x $33, conc actor 551, spring 614 and 
its break : act, thence:over the previously 
traced cir: through the upper winding of 


relay 62 e--< relay 38 to battery. Relay 62 oper- 
ates over vu: cult to initiate the operation of 
the ticket hine to cause that machine to 
print and a ticket. Relay 62 upon oper- 
ating qpens 26 <p pigec! $14 the previously traced 
eircult for slay 68, sreupon that relay falls 
back and £3 pth ral S15 Crens the previously 
traced cirex: for relay 34 to permit that relay 
to restore. F-storation of relay 5% opens the 
locking circiits sf 51, 32 and §3 to per- 
mit thos » thereby to restore 
the com* a ticket xroup to normal in readi- 


ness for 1&2 next operation. As soon as the 
ticket mas> $$ has completed Its operation, 
spring £21 ‘2 restored as before, 


As shorn i= gure 5, the combination ticket 
machine r>z.> collector, including wiper 559, has 
access to ticket machines, the first and last 
of which 222 sown. It will be understood that 

: over which wiper 639 
> give that wiper access 
sins sequence. Asshown 
2 t is connected only to 
bank =: et. nM be understced that 
this wiper ~17 S2 mt ate ted into other bank con- 
tacts so 3 the cembination ticket machine 
group Will “4 availadle to the wipers of the col- 
lectors tm: nently, 

the ftregoing it will be seen that the 
2m of my invention !s possessed of 
many acvact:aj2s. Inexpensive counters are em- 
ployed to rrcxter the sats of tickets, those coun- 
ters being ::¢-ated once or a plurality of times 
dependirs — 702 “he value of the ticket sale being 
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registered. Each time the counter is operated 
& $2.00 sale is registered and lamp means are 
Proviced to indicate the presence of odd dollar 
sales in the equipment. The simple relatively in- 
expensive equipment employed permits the system 
to be used under conditions under which the 
larger systems of the prior art would be prohibi- 
tive in cost. 

While I have chosen to show and describe a 
Preferred embodiment of my invention, I have 
dore so by way of example only, as there are 
Many modifications and adaptations which can 
be made by one sxilled In the art within the teach- 
ings of the invention. 

Having thus complied with the statutes and 
shown and described a preferred embodiment of 
my invention, what I consider new and desire to 
have protected by Letters Patent is pointed out 
in tha appended claims. 

What {s claimed Is: 

1, In a totalcer system, a total adding ma- 
chine including a control means and an accept- 
ing relay, a piurality of ticket machines each ar- 
ranged to print Ucxcts of a particuler value, a col- 
lector for extending a circuit from sald accepting 
relay to sald tickst machines one at a time, a 
plurality of individual adding machines each in- 
cluding an accerting relaz7, Means in sald ticket 
machines for ettencing ecald circwt from said 
total adding machine accepiing relay to the ac- 
cepting relay in cne of sald individual adding ma- 
chines to cperata said accenting relazs, a control 
Mesns commen to sald plurality of individual 
adding macrincs, means controlled by said oper- 
ated individusl edding inachine accepting relay 
for connecting 73:4 common control means to sald 
Individual adcias ; machine, means in sald cdilece 
tor for extending a cirewt from control means 
operated by said total adding machine rolay to 
sald common control mcezns to operate sald means 
to control s2!4 Individual adding ciachine to 
Tegister a Value therein correspcading to the 
value of the see sets pripted by the ticket ma- 
chine to whicia the tote! adding machine {3 then 
connected. and sctioe in sald collector for exe 
tending a ciretdt from other mears operated by 
total edding machine accepting relay to cald 
total adding machine control means to operate 
seid ineans to control sald total adding machine 
to register the same value therein. 

2. In g totaiicir system, a nlurality of Indl 
vidual rumner adi sae machines, a pir of relays 
in each of said machines, a counter in each acdd- 
ing machine, e:cctro-Liagnetic means for oper- 
ating sald counter, control relays comraoa to sald 
plurality ed individual adding mactines, means 
for selectively ecnnecting sald common control 


relays ty sid ad ung mis chia23 one at a time, 


and a circwt for the electromeaznetle means of 
the adding miech'ne to which sald common con- 
trol relars are comnected, which circuit ex- 
tends through ceatacts on the pair of relays in 
ssid adding machine and on sald common control 
reisys to operats said 2!ectro-magnetic means. 

3. In a totatizer system, a total edding ma- 
chine, a plurality of Individual runner adding 
machines, an ¢! eehigs emeagneticaily operated 
counter in each ef said Individual runner adding 
machines and said total adding machine adapted 
to register paneer Vaiues, accumulating relays 
in each of said adding machines ad pted to store 
single-umit vyalses, & ‘ticket printing machine 
adapted to print five-unit value tickets, means 
for connecting together sald total adding ma- 


chine, said ticket machine and a selected one of 
sald individual runner adding machines, and 
means for operating the counters of both the total 
and individual adding machines each twice and 
the accumulating relays of both the total and 


. Individual adding machines each once to register 


and store the five-unit value in said total ard 
individual adding machines. 

4. In a totalizer system an adding machine 
containing, a pair of relays for accumulating 
single-unit values, an electro-magnetically oper- 
ated counter arranged to count two-unit values, 
relay means for contro!ling sald counter, a five- 
unit value ticket machine, means for operating 
sald ticket machine to establish a connection with 
said adding machine, means in sald adding ma- 
chine operated over sald connection for actuat-- 
ing said relay means to operate sala counter twice 
and to actuate one of sald pair of accumulating 
relays to store a one-unit value, and means for 
controlling said relay means to operate sald 
counter a third tlme when sald one-unit value Is 
added to a one-unit value previously stored in 
sald pair of accummulating relays, 

5. In a totalizer system, a counter, a motor 
magnet for sald counter, a selective control relay 
for each value to | registered on sald counter, 
a palr of pusing relays, control relays, circuits 
for said control relays controlled by said pulsing 
relays, a circuit for sald motor magnet extend- 
ing through a chain of contacts controlled by 
said control relays, pulsing relays and selective 
control relays, an operating circuit for said puls- 
{ng relays controlled by sald motor magnet and 
selective control relays, means for operating one 
of said selective control relays, and means in- 
cluding said chain circuits and sald pulsing and 
control relays for operating sald motor magnet 
tl.e number of times necessary to register a num- 
ter corresponding to said operated selective con- 
trol relay. 

6. In a totalizer system, an adding machine, a 
palr of differential relays and a control relay 
therein, a ticket machine, means for connecting 
said ticket machine to sald adding machine, said 
means establishing a circuit over which sald con- 
trol relay ts operated, means for preparing a 
circuit for said differential rclays, means closed 
by ssid control relay in operated position for 
closing cafd clreutt to energize both of the winde- 
ings of one of caid diiferential relays and one of 
the windings cf the other one of sa!d different! 
relays to operate the litter zelay, means In sald 
ticket machine for opening the circuit over which 
sald control relay {3 onerated to restore sald re- 
lay, means for holding sald operated differential 

relay in operated position and for operating the 

other differential relay uron the restoration of 
sald control relay, and means certroiled by said 
other diiferential relay in orerated rosition for 
indicating an operation of said ticket machine. 

7. In a totalizer system, a counter, 3 megnet © 
for operating cald cou nier, a contrc] relay group, 
& pair of diZerentially svound relays included in 
said group, a circult for sald magnet extending 
through a chain of contacts In sald control relay 
group, means for closing sald circuit to operate 
said magnet, contact means closed by sald mag- 
net, circuit means contro'led by sald magnet con- 
tact means for energizing both windings of a 
second and one winding of a first one of sald 
differentially wound relays to operate said first 
one of them, said first differential relay on oper- 
ating locking itself and opening sald magnet 
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circuit to permit the magnet to restore, sald 
Magnet upon restoring cpersting sald magnet 
contact means to open the circuit through ons 


second ¢:= 
said magnet circuit to operate the magnet there- 
over, said magnet re-closing said maynet con- 
tact mears to close a circuit through the second 
winding of said first differential relay to restore 
the first one of said differential relays, means 
controlled by said differential relays for oper- 
ating the cther relays of said control relay group 
In sequence to control tne operations of said 
magnet, and means Including a contact set in 
sald chain of contacts controlled by the last oper- 
ated of said control relays for opening sald 
magnet circult. 

8. In a totalizer system, a total adding ma- 
chine comprising a counter, storage relays, and 
an accepting relay, a plurality of ticket machines 
each arranged to print tickets of a value particu- 
lar to that machine, collector means for extend- 
ing a circuit from sald adding machine accepting 
relay to said ticket machines one at a time, a 
plurality of individual adding machines each 
comprising a counter, accumulating relays and 
an accepting relay, means In each ticket machine 
for selectively extending said circult from seid 
total adding machine to one of sald individual 
adding machines, control means for said total 
adding machine, control means common to sald 
plurality of individual adding machines, means 
in said coliector means for extending circults to 
said total and common control means, means In 
said total adding machine control means actu- 
ated over said circult from said collector means 
for operating that adding machine to register 
the value of the ticket printed by the ticket ma- 
chine to which the total addirz .achine is then 
connected. and means In sa!d comraon control 
means actuated over said circult from sald col- 
lector means for simultaneously orerating the 
selected one of sald Individual adding machines 
to register the same ticket value thercin. 

9. In a ‘ctalizer system, a total edding ma- 
chine ccmprising a counter, stcraze relays, and 
On accept g relay, a plurality of ticket machines 
each arransed to print tickets of a value par- 
ticular to that machine, a col'ector for extendlig 
@ circuit from sald total addinz machine accept- 
Ing relay to said ticket machines one at a time, 
a piuralty cf individual adding machines each 
comprising a counter, accumulating relays and 
an accenting relay, means fn each ticket rrachine 
for selectively extending said total adding ma- 
ehine accetting relay circuit to one of sald indl- 
vidual sdaing machine accepting relays, control 
means for suid total adding machine, a plurality 
of conductors leading into sald control means, 
control means common to said plurality of {ndl- 
vidual adding mach'nes, a plurality of condtictors 
leacing into s2id common control means, means 
in saic ccllector for extending centro! circits to 
said tcet:] end commen control means over con- 
ductors corresponding to the ticket machine to 
which the tcstal adding machine ts connected, 
means in said total adding machine ccntrol 
Means actuated over the control circuit thereto 
for operating that adding machine to register 
the value of the ticket printed by the ticket 
machine to hich that adding machine is con- 
nected, smears in said common control means 
actuated cser the control circuit thereto for 
simultanect:!y operating the selected one of sald 
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individual adding machines to resister the same 
ticket value therein, means in :*'4 common con- 
trol means crerated at the compiction cf the 
registering cf said ticket value !n -2!d individual 
adding machine for extending a checing circuit 
throush said total adding machine control means 
to said total adding machine and over said ac- 
cepting relay circuit to said ticket machine, and 
means in said ticket machine operated over said 
checking circuit for operating the ticket machine 
to Issue a ticket. 

10. In a totallzer system, a total adding ma- 
chine comprising a counter, storaze relays, and 
an accepting relay, a plurality of ticket machines 
each arranged to print tickets of a value particu- 
lar to that machine, a collector for extending a 
circuit from said total adding machine accepting 
Telay to said ticket machines one at a time, a 
plurality of individual adding machines each 
comprising a counter, accumulating Telays, and 
an accepting relay, means In each ticket machine 
for selectively extending said total adding ma- 
chine accepting relay circuit to one of sald Indi- 
vidual adding machines, control means for sald 
total adding machine, a plurality of conductors 
leading into said control means, control means 
common to said plurality of individual adding 
machines, a plurality of conductors leading into 
said common contrel means, means In sald cole 
lector for extending control circuits to sald total 
and common control means over conductors cor- 
responding to the ticket machine to which the 
total adding machine ts connected, means In sald 
total adding machine control means actuated 
over the control circuit thereto for operating that 
adding machine to register the value of the 
ticket printed by the ticket machine to which 
that adding machine {5 connected, and means in 
sald commun control means actuated over the 
control circuit thereto for simultaneously oper- 
ating the selected one of sald tndividual adding 


machines to register the same ticket value 
therein. 
11. In a tot 


alizer system, a total adding ma- 
chine comprising a counter, stcrage relays, and 
an acceptin relay, a plurality of ticket mechines 
divided into groups each sToup printing tickets 
of value different from the other crours, & con- 
tro: unit in said total adding machina, a control 
relay in said unit for each value of t! ket, & plu- 
rality of individual adding machines each com- 
prising a counter, accumulating relays snd an 
accepting relay, a control unit comincn to said 
Individual adding machines, a control Telay in 
Said common control unit for each value of 
ticket, a collector, means including sald collector 
for establishing a circuit connection between said 
total adding machine aecenting relay, a ticket 
machine and the accenting relay of one of said 
individual adding inachines, means for orerating 
& control unit relay In each unit corresponding 
to the value of ticket to be rrinted by sald con- 
nected ticket machine, and mieans controlled by 
said operated control relays fer onerating sald 
adding machines to register therein the value 
of the ticket printed by said ticket machine. 
12. In corm sination, a motor marnet, a palr of 
contacts closed by an operation of said magnet, 
3 pair of c::ferential relays, means for complet- 
Ing 3 circuit for said motor magnet to operate 
the same, circuit means for said ¢di%erentlal re- 


lays Including sa'd motor magnet contacts over 
which said relays are energized and one Is op- 
erated, means controlled by said operated relay 
for opening said motor magnet cireult to restore 
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the magnet, said circuit means for said differ- 
ential relays including means for operating the 
second relay upon the opening of said motor 
magnet conticts, means operated by said second 
relay for reclosing said motor magnet circuit to 
re-cperate the magnet to reclose said contacts, 
means controlled over said differential relay cir- 
cuit means by said second relay for restoring 
said first relay, control relays, circuit means for 
said conirol relays controlled jointly by said 
first and second differential relays, contacts on 
said control relays and circuits therefor, com- 
prising, a chain circuit through which said mo- 
tor magnet circuit extends to permit said con- 
trol relay means to oper: the circuit of said mag- 
net after a predetermined number of operations 
of the magnet. 

13. In a totalizer system, a plurality of Indi- 
vidual adding machines each comprising, an elec- 
tromagnetically operated counter, storage relays 
and a connecting relay, a plurality of paths tead- 
ing into each one of said adding machines there 
being a path for each value to be registered in 
the machine, a control unit corzmon to said plu- 
rality of adding machines, a corresponding plu- 
rality of paths leading into said control unit, 
a total adding machine comprising, an electro- 
magnetically operated counter, an accepting re- 
lay and storage relays, a total control unit there- 
for, & corresponding plurality of paths leading 
into said total control unit, means for connect- 
ing said total adding machine to a selected one 
of said individual adding machines over a select- 
ed one of said paths leading into said Individual 
adding machine and for extending a circult 
from ground to said common control unit over 
@ corresponding one of said paths leading into 
said common control unit and for extending a 
circuit from ground to said total control unit 
over a corresponding one of said paths leading 
into the total control unit, means including the 
connecting relay in the selected one of sald in- 
dividual adding machines for connecting said 
common control unt to said adding machine, 
means in said control unit for operating said 
adding machine to register the value particular 
to the selected rath, and means in said total 
control unit for operating sald total adding ma- 
chine to register the same value therein. 

14. In a totalizer system, a plurality of indi- 
vidual adding machines, each comprising an 
electro-magnetically operated counter arranged 
to register two-unit values, storage relays ar- 
ranged to store one-unit values and a connecting 
relay, a plurality of paths leading Into eccii one 
of said adding machines including a path for one- 
unit velues, a control unit common to said plu- 
rality of adding machines, a corresponding plu- 
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rality of paths leading into said control unit, a 
total adding machine comprising, an electro- 
magnetically operated counter arranged to recis- 
ter two-unit values and storage relays arzanged 
to store one-unit values, a total control unit for 
said total adding machine, a plurality of putns 
leading into said total control unit including a 
path for one-unit values, means for extending 
a circuit {rom said total adding machine to 9 
selected one o; said individual adding machines 
over a one-unit value path leading into said In- 
dividual adding machine, and for extending a 
circuit to said common control unit over a one- 
unit value path leading into said common con- 
trol unit and for extending a circuit to said 
total control unit over a one-unit value patn 
leading into said total control unit, means in- 
cluding the connecting relay in the selected one 
of said individual adding machines for estab 
lishing circuits from said common centrol unit 
to said adding machine, means in said common 
control unit for operating the storage relays of 
s2id adding machine to store a one-unit value 
therein and for operating the electro-magneti- 
caliy operated counter in said adding machine 
when a previous one-unit value is stored in said 
storage relays, and means in said total control 
unit for operating the storage relays In said total 
adding machine to store a one-unit value therein 
and for operating the electro-magnetically op- 
erated counter of said total adding machine when 
a previous one-unit value is stored in said storage 
relays. 

15. In a totalizer system, a counter, & magnet 
for operating sald counter, a control relay group, 
a pair of relays included tn said group, a circuit 
for snid magnet extending through a chain of 
contacts in said control relay group, means for 
closing said circuit to operate said :aagnct, con- 
tact means closed by said magnet, circuit means 
controlled by said magnet contact means for 
operating a first one of said pair cf relays, said 
first relay on operating }-~ ing itself and open- 
ing said magnet circuit to permit the magnet to 
restore, means for operating the second one of 
said pair of relays upon the restoration of said 
megnet to re-establish said magnet circuit to op- 
erate the magnet thereover, said magnet re-op- 
erating said magnet contact means to restore the 
first one of said pair of relays, ineans contrelled 
by said pair of relays for operating the other 
relays of sald control relay group in cequence 
to control the operations of said magnet, and 
means including a contact means in sald chain 
of contacts controlled by the lost one of said 
control relays to be operated for opening said 
magnet circuit. 

HAROLD C, ROBINSON. 
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for TWA, Teloregiuter, U.S. Aiz Cormmaad, and thais interfacing for tiose 
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the State Racing Commission must go along with the Tax Deopart.nent 
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given. Mr. Dickinson thea asked if nermission could ve yranted with 


testa te be held latex to satisfy both commiisciazcesa. Agsin the Racivg 
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approved te equigment aad Me. Cole stated that he would like to sce 


- 


things goon 79 ig but he ecalises chonges must bs made. 


Y 
Mes. Boa was caked by Me. Walsh wucther they had any operations 
fa which they were uring cosiputess instead of clectroemeochanical operation. 


Mre Boa's veply waa thus tho only onsratioa with computers in tho worle 
é . 4 } 


- 


by his company wee the oporstion st Wostbury which utilised issuces Isom 


Mer. Price of the budget Duscau asked if there would ba uw 


compromise and/or we could give tacm s rough estimate of 1ew goon 


ihe, could have atest. Mr. lock «nia just what would ba needed {ur 


(is Cost or enorovel end wits no immediate answer, it was thon cuggasted 
20 TLS, sne scanner aad ono 200 Honeywell, There was no time Limit 
Sov cuch w#tcst. Mr. Block and Me. Boaz Usth said that they were quite 
coaliicat (iey could hive a fulles ¥ t sptembor 1965 
f2 which ali harcdwase would be in opsration. Mr. Walsh asked wien 
and thea ba coz ; Tho answer was taa 
prosremins would bezin on July 1, 19$¢ and run coatiauously and bo 
omploiecd before Sant or 1965, 
Mr. Price tion stated that hs was compilotsuly in agreement 
¢ Dosarvtment that there could bs no ansroval 
tid the aye woo testcd by tha Tax Devartment, Ms. Loa 
tote businscas ior 
1 tote of his company wos in 1927 at Hialeaa 


at his corapany serviced tracks in 27 ccuntries tazouyhout the world 


and the iull reliability of the narcat company vealed bo the guavanatea 
s 


¢ 


behind this project. ire Cola th t & was not uccosgary 
that this anawer be siven at ence but cemewhare along ths line, 

Eleck stated t £ the Sizio mon precant wanted to caamina or 
write tacis own pregvam and tict tho Nor 11 200, ke would bs very 
happy today te take thom on Duct Sed Siract whore they could run aay 
type of tect oa the Honsywell coraputer Cacy mi; ht des This oiior 

R 


& Gcclined by Mr. Waiub anc ayota he ofatced thoy ware not tacra to 


. 


examine any parts of the oporation but when tie oparation was fully 
vatlt and raady for service they would run Ciciz tee!. Ho was askod 


iZ be could detail waat a test would cncompass and he thea mentioned 


sovoral itema that the State would co through and the cperatorm ut that 
{ i 
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Rina Serene Sates nea Route 46 Parsippany, New Jersey 07034 


Tel, (201) 334-1515 


December 6, 1965 


Mr. L.M. Walger, Jr. s 
Mutuel Director 

New York Racing Association 

P.O. Box 90, Ozone Park 

Jamaica 17, New York 


Dear Mr. Walger: 


Enclosed is a technical memorandum which describes ihe problem which sed the 
computer to hold during our first demonstration on November aa. 


You will note that the trouble has been completely identified and corrected. Further, 
due to the nature of the trouble, it is now clear that if this event had occurred 

during normal tote system operation, recovery would have been complete with no loss 
of data or betting. 


If you should desire any further information, please do not hesitate to call upon me. 


Yours truly, 


AB Her 


Oy: B. Hires 
Director of Operations 
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TOTALISATOR ENGINEERS AND OPERATORS 


4 
30190 BELLEVUE AVENUE 
WILMINGTON 2. ODELAWARE 


TELEPHONE PORTER 2.278% Anea Scot 307 
July 28, 15966 


NA: 3662 


Tr. UT 
IN: VB 


Idrector of Pari Mutuel Betting 
The New York Racing Association, Inc. 
P. ©. Box 90, Ozone Park 
Jamaicz 17, Long Islanc, New York 
Gear Mr. Walger: 
Keith Dodwell asked me to forward the enclosed copy} ofa 
, 1966, concern- 


25 
ao 


Aontsci:! newspaper clipping dated Monday, July 


ing Blue Bonnets. 


Mr. Raymond LeMay called Keith yesterday te say that Joe ‘ 
Lease had enlisted the aid of the Westbury crew to see if they can't 


icht’- 1 out his probiems. 


till Monday, August 1, on the provision that all tests on Thursday, 
July 28 are 100%. Jt the tests are not 109%, Mr. ieMay has had 
instructions from the Blue Bonnets Directors to have the Western Tote 
removed and to re-open Richelieu Park for Harness Racing. 


Keith thought you might be interested in this development. 
Kind regards, 


Very truly yours, 


ie. 
—~ 
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Norinan Noble 


Assistant Vice President ae 
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The track has cancelled out the Thureday, Juiy 28, re-opening 
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Gen: “4 . Thoreughbred racing had hardly This was the scene Saturday aight, showing the clubhouse, new 
oEE Phu Clas Uuihe opened at Blue Bonnets Friday multi-million dciiar grandstand ond the horses in the stretch of 

i Soturday before the trock management ennounced suspension of the fourth race. 
hree mi gnts due to problems with the mutuel mochines. (Gazeiie Pravo Services 


‘ey TAY OEE By U7 5 = pe ae a 
RIEV'RE C 2EALLY Ork) AT Bt 


uted breakdo owns jn the muticl last-minute decision to do so, instead of calling suspend cporatiens for é faw days in order 
em, thoroughh cing has been it off tu give the stern Totaisotor Co. enother 
for at leas area. nights at Blue Admission fees to both the new grandstand chance to things working properiy. The 
; . and the clubhouse were waslicd out and mutuel syste:n is on @ ico-ed basis ano blue 

Jne decision to cancel progra:ns fer Mon- patrons were advised of the peossibiisty of a Jonnets is ! snsibl. for its operction.* 
cas, Tuesday and Wednesday was made at an cancelation of wagering should the mutuel Manas Nie xg ty resume the meeung 
emecreacy meeting of Bonnets directors fol- inactines break down altogether during the Thursday niger’. The cancellation was made 
lowing Saturday’s card, te which 15,400 fans pe Sos in accore with federal ard provincial nf ae 
this weck will 


were armitiod without charge. F tics and the tare: open dates 
oe yy . i , b es - , re , 
Vheo the reciag plant, renovited at a cost by Pat Curran be adc ‘3 lar the meeting, origimaily 
of 36 pe ptiog epened Friuay for the start of ce sipihiaaineactsbinee ae Widen asieepsnipaipnninini Sipe Stee) at V Soproumber 24 


ht thoroughbred meeting, it was a 7 h had i am : Si3% ep-ons have seen advanced for 
of contiimal esafusion at the betting ra bdigon RP ff rage roi oleh Upset he the pron nthe mutuel system on which 2 
Time after time the cleetric-elec- rinse Bea eee $18.200 in purses would have reported gor ya! wes spare this veer to have 
wel machices Grobe dovn with the COGURMPS MITNOUT WERCTING it ready for the larger crowds and 
hat even vianers were dissatisfied 4s things turned out Saturday, encugh bet- Waserine eapected at eenaveted Blue Bene 
f 4} " ' ting wtadews were epen tu bring a total handle Most logical expanse : 
é pelos mesial for svet jary’ mn hined ration of 
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